


Biological Swrvey















SMITHSONIAN INSTITUTION

UNITED STATES NATIONAL MUSEUJVI

PROCEEDINGS

OF THE

UNITED STATES NATIONAL MUSEUM

VOLUME 42

WASHINGTON
GOVKRNMENT PRINTING OFFICE

1912



ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series—Proceedings and Bulletins.

The Proceedings, the first volume of which was issued in 1878, are

intended primarily as a medium for the publication of original papers

based on the collections of the National Museum, setting forth newly

acquired facts in l)iology, anthropology, and geology derived there-

from, or contaim'ng descriptions of new forms and revisions of limited

groups. A volume is issued annually or oftener for distribution to

libraries and scientific estabhshments, and, in view of the importance

of the more prompt dissemination of new facts, a Umited edition of

each paper is printed in pamphlet form in advance. The dates at

which these separate papers are pubhshed are recorded in the table

of contents of the volume.

The present volume is the forty-second of this series.

The Bulletin, publication of which was begun in 1875, is a series of

more elaborate papers, issued separately, and, like the Proceedings,

based chiefly on the collections of the National Museum.
A quarto form of the Bulletin, known as the ''Special Bulletin,"

has been adopted in a few instances in which a larger page was deemed
indispensable.

Since 1902 the volumes of the series known as ''Contributions from
the National Herbarium," and containing papers relating to the botan-
ical collections of the Museum, have been published as Bulletins.

Richard Rathbun,
Assistant Secretary, SmitTisonian Institution,

hi charge of the United States National Museum.
December 10, 1912.
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DESCRIPTIONS OF NEW HYMENOPTERA, NO. 4.

By J. C. Crawford,

Associate Curator, Division of Insects, United States National Museum.

Many of the new species described in this paper are from a collec-

tion sent for determination by ^Ir. L. C. Coleman, entomologist to

the Government of ^lysore, India. The microhjmienoptera of that

region are practically unkno^vn and most of the species sent by Mr.

Coleman are new.

Superfamily PROCTOTRYPOIDEA.
TELENOMUS COMPEREI, new species.

Female.—^Length, about 0.9 mm. Black, legs fulvous, coxje black;

scape and. pedicel about the color of the legs, rest of antennae dark

brown; articulating joint at base of scape long, black; first joint of

flagellum slightly longer than pedicel, the pedicel elongate: face

finely rugulose, lower part of face finely, closely punctured; head

tliin anterio-posteriorly, slightlj'' wider than thorax; mesoscutum and

scutellum rather coareely reticulately rugulose; scutellum at apex

with a single row of pits; metanotum covered by a single row of pits

coarser than those on scutellum; first segment of abdomen at base

with a row of pits, back of these, rugulae, reaching to apex of segment

;

second segment about twice as wide as long, basally with a row of

pits and back of tliis (except laterad) rugulae reaching almost to apex

of segment ; following sograents only showing slightly.

Male.—Length, about 0.9 mm. Similar to the female, pechcel short,

antennae fulvous (the apical joints missing).

Ilahifat.—Canton, China.

Type.—Cat. No. 14338, U.S.N.M.

Seven females and one male reared from the eggs of an imknown
hemipteron b}" Mr. George Compere, after whom it is named.

The coarse sculpture of the mesonotum distinguishes this species

from the other species of the genus described from the Orient.

Proceedings U. S. National Museum, Vou 42—No. 1880.
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TELENOMUS COLEMANI, new species.

Fermle.—Length, about 1.1 mm. Black, the antemiae brown, the

legs testaceous, the coxae black; face granular; head transverse;

pechcel and first joint of funicle subequal, second joint longer than

wide, the following joints subquadrate, the club six jointed; mesoscu-

tum finely reticulately rugulose, scutellum indistinctly reticulated,

more apparent along anterior margin, opaque; metanotum with a

transverse row of pits; first abdominal segment rugose almost the

entire length; second segment with a basal row of pits, back of these

rugae which medially extends half the length of the segment; second

segment wider than long (as 18 : 13).

Male.—^Length, about 1 mm., antennae about 1 mm. Similar to

the female, the antennae testaceous, the pedicel almost globular, the

first three segments of the funicle elongate, the following ones sub-

quadrate ; the apical one about as long as the first.

Habitat—HunsmanalH, Mysore, India.

r^pe.—Cat. No. 14339, U.S.N.M.

Five females and one male reared from the eggs of Dolycoris

indicus and sent by ;Mr. L. C. Coleman (for whom is is named) under

his number 136a.

HADRONOTTJS FULVIVENTRIS, new species.

Female.—^Length, about 1 mm. Head and thorax blacky abdomen
ferruginous, legs reddish testaceous, the coxae and the front femora

on basal two-thirds black; scape testaceous, the upper side medially

brownish; rest of the antennae reddish brown, the club more brown;

pedicel shghtly longer than first joint of funicle, following joints of

funicle subquadrate; club 6-jointed, each subquadrate; face finely

reticulated; mesoscutum finely rugulose, at rear medially becoming
distinctly longitudinally so; scutellum longitudinally rugulose, at

apex with a row of pits; metathorax with a row of pits and medially

at apex with an elevated disk wliich is longitudinally rugulose;

truncation of propodeum with rugulae diverging from the center;

mesopleurae with a row of pits at front and one at rear, the rest of

the surface rugulose; metapleurae with a row of pits at front; mar-
ginal vein somewhat longer than pedicel of antennae; stigmal almost
twice as long as marginal; postmarginal over twice as long to stigmal;

first abdominal segment with a row of pits at base, back of these,

longitudinally striate, the apical margin smooth; second segment
with a row of pits at base, back of this with fine reticulations, almost
•resembhng shallow thimble-hke punctures; broad apical margin of

the second segment, smooth; following segments with similar punc-
tures and broad smooth apical margins. •

Male.—Length, about 1 mm. Similar to the female, but the
abdomen black; antennae, except scape, brown, the pedicel slightly
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longer than the first joint of tlie funicle, the following joints sub-

quadrate, the apical joint almost as long as the two preceding joints

united; sculpture somewhat stronger than in female; middle and
hind legs slightly sulTused with brown toward base.

Habitat.—Bangalore, ^lysoro, India.

Throe females and six males reared from the eggs of Clavigralla

ctihbosa and sent by Mr. Coleman under his number 129.

Type.—C&t. No. 14340. U.S.N.M.

Superfamily CHALCIDOIDEA.

Family AGAONID^.

Genus EISENIELLA Ashmead.

Eiseniella Ashmead, Proc. Ent. Soc. Wash., vol. 8, 1906, p. 31. (New name for

Eisenm Ashmead preoccupied.)

Secundeisenia Schulz, Spolia Hym., 1906, p. 146.

Allopade Strand, Archiv. f. Naturgesch., vol. 77, 1911, Heft 1, p. 210,

Family TORYmD^.
Tribe MEGASTIGMINI.

In the Proceedings of the Entomological Society of Washington
(vol. 12, 1910, p. 93), I called attention to the fact that Dr. Gustav
Mayr had long ago corrected the error in regard to the number of

spurs on the hind tibiae in this tribe, but that this correction had been

ignored. A reexamination of specimens of the type-species of the

genus Megastigmus determined by Doctor Mayr, as weU as all other

species of the genus examined by me, show two well-developed spurs

on the liind tibiae. As the tribe Pulvilligerini Strand was erected

because of two apical spurs (and the supposed absence of one in the

Megastigmini) it appears to be a synonym.

Tribe PODAGRIONINI.

PODAGRION GREENI, new species.

FeTndle.—Length, 4 mm.; ovipositor, 8 mm. Head and thorax

green, the latter more bronzy and posteriorly more bluish, closely

punctured, on the lateral areas of mesonotum and axillae becomhig
almost transverse strias; posterior

part of scutellum finely reticulated

;

antenjiae testaceous, the club brown,

without a rmg jomt (see fig. 1) ; the

club greatly enlarged, with a flat-
'"'°-

'•~^°''^°"'°^„^'e^.'='''-

""""^'^^ °'

tened sensory area on one side,

on the other, the sutures visible; mesepisternum above, punctured,
below, together with the metapleurae, reticulated; mesepimeron
smooth; propodeum finely closely transversely striate, laterally
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becoming almost tliimblelike punctures; no median nor V-shaped

carina on propodeum, but just cephalad of insertion of abdomen a

semicircular carina surrounding the posterior area of propodeum;

\\'ings subhyaline, with a small infuscated stigmal spot; front and

middle legs, including coxae, testaceous; posterior coxae bluish, elong-

ate, subcylindrical, as long as their femora; hind femora and tibiae

broAMi, the tarsi testaceous; hind femora with about 9-10 teeth, two

or three of them being mere tubercles; abdomen petiolate, the petiole

almost half the length of the hind coxae; abdomen bro%vn, the base

lighter, the petiole more reddish.

Male.—Length, 4 mm. Similar to the female, the antennae

entirely reddish testaceous; the thorax more greenish, the hind femora

and tibiae somewhat darker, the petiole shorter, the sculpture of the

propodeum more like transverse rows of punctures.

Hahitat.—Punduloya, Ceylon.

Five females and one male reared from egg capsule of Mantis, sp.

by Mr. E. Ernest Green, after whom the species is named.
Type.—C&L No. 14341, U.S.N.M.

PODAGRION KOEBELEI, new species.

Female.—Length, 4 mm.; ovipositor, 8 mm. Green, the venter

testaceous; the antennae brown, with a ring joint, the scape at base
in front testaceous, the club not enlarged (see fig. 2) ; head and thorax
closely punctured, the punctures on the median lobe of the mesoscu-

tum thimbleUke ; those on the apical

part of the scutellum finer than in-

the anterior part; lateral lobes of
FiG.2.-PoDAGRiox^K0EBELEi. ANTENNA OF mcsoscutum rcticuktcd, along the

inner margins almost transversely
striate; propodeum punctured, with a median longitudinal carina
which extends backward to about middle of propodeum where it

divides each branch running laterad and slightly caudad; laterally

these branches each join a longitudinal carina which extends from the
apex of the propodeum almost to the anterior margin ; back of the
transverse carina are several irregular rugae; cox^-, front and hind
femora, except bases and apices, metalhc; rest of legs reddish testaceous
more or less suffused mth brown ; hind coxae elongate, somewhat thick-
ened basally; hmd femora with about six teeth; mesepistemum punc-
tured, upper section of mesepimeron famtly lineolate, lower section
distinctly so; metapleurae reticulately rugulose; abdomen subsessile.

J/aZe.—Length about 2.5 mm. Very Hke the female except in
secondary sexual characters.

Habitat.—Australia.

Many specimens reared from a mantid egg mass by Mr. Koebele
(after whom the species is named) and with his note number 606,
the note saying they came from South Australia.
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Type.—C&t. No. 14342, U.S.N.M.

Differs from the description of ohscurus Westwood in color and in

the apex of the antennae being concoloroiis with the rest, in the darker

legs, etc., from that of olenus Walker in tlie dark antennae and the

color.

Specimens wliich I consider olenus Walker are Avithout the lateral

carinae on the propodeum.

PODAGRION REPENS Motschulsky.

Female.—Head and mesonotum with shallow almost tliimblelike

punctures; mesopleurac with similar punctures, the posterior half

with finer ones; metapleurae horizontally striate; propodeum \nth

an inverted V-shaped carina, the surface with fine tliimblelike punc-

tures; posterior coxae about as long as their femora, the basal end

swollen; abdomen subsessible; antennae vnih. one rmg joint and the

club not greatly swollen.

The type consists of about 20 specimens on one card, and the above
notes are from the type-material.

Family ^IISCOGASTERID^.

Genus LELAPS (Haliday) Walker.

Laelaps Dalla Torre, Cat. Hym., vol. 5, 1898, p. 184.

Dilaelaps Schulz, Spolia Hym., 1906, p. 144.

Stenopisthia Strand, Societas Ent., vol. 25, 1910, p. 25.

The two origmal references to this genus are: Walker in Ann.
and Mag. Nat. Hist., vol. 12, 1843, p. 47, and Hahday in Trans. Ent.

Soc. Lond., vol. 3, pt. 4, p. 299, said to have been issued in 1843.

However, on page 237 of that volume, there is a footnote dated

July 14, 1844, and the receipt of part 4 was acknowledged by the

Entomological Society of France at the meeting of September 10,

1845, so that tliis part must have been issued after July, 1844, and
in all probability was not published until the beginning of the

year 1845. It appears that the genus should be credited to Mr. F.

Walker.

In both of these places the name is spelled Lelaps, and tliis speUing

was changed to Laelaps by Dalla Torre. It is tliis latter speUing

wliich is preoccupied, and the names proposed by Schulz and Strand
are therefore unnecessary.

Family ENCYRTID/E.

ANASTATUS VUELLETI, new species.

Female.—Length 2.25 mm. Head var\'ing shades of blue and
green, thorax very dark blue-green, in some lights appearing black,

or violaceous; abdomen aeneous; apical half of scape testaceous, the

basal portion metallic; pedicel metaUic green, rest of antemwe brown:
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pedicel longer than joints 1-3 of funicle combined, these joints

subquadrate; face as liigh as antennal fossa granular, above this

shining, indistinctly sculptured; median lobe of mesoscutum, lateral

lobes in part, axillae and scutellum reticulated with fine impressed

lines; scutellum at base with two triangular depressed areas (adventi-

tious?); mesopleursB and prepectus finely Uneolated; femora green,

tibijB dark brown, anterior tibise in front and their tarsi testaceous;

middle and liind tarsi at base as dark as their tibise; wings smoky,

with hyaline bases and at apical half of marginal vein a hyahne area

extending backward somewhat more than the length along marginal

vein; on caudal margin of fore wing almost opposite this hyaline

area, but slightly more toward apex of wing, another somewhat

smaller hyaline spot; infuscation beyond end of marginal vein lighter

than basad of tliis point; submarginal vein longer than the marginal

and postmarginal combined; marginal vein somewhat longer than

postmarginal, tliis in tm'n slightly longer than stigmal; abdomen
finely reticulated with impressed lines.

Male.—Length, about 2 nam. Similar to the female, the head and

thorax green, the scape entirely testaceous, sculpture of face stronger,

that above antennal fossa almost as strong as below, but more like

reticulations; sculpture of mesonotum stronger than in female;

wings with an infuscated spot covering stigmal vein and extending

about half way across wing; near apex of submarginal vein a small

indistinct infuscated spot; front and middle legs, including apices of

coxae, testaceous; front femora with a green stripe behind; front

tibiae, middle femora and middle tibiae with a brown stripe behind;
hind legs dark brown, the femora and tibiae with a narrow testaceous

i stripe in front; first, fourth, and fifth joints of hind tarsi dark brown,
joints 2 and 3, wliitish.

Habitat—Koulikoro, French Soudan, Africa.

Type.—Cat. No. 14343, U.S.N.M.
Eight females and five males reared from the eggs of Cerina huty-

rospermi Vuillet by llr. Jean Vuillet, in whose honor the species is

named; sent by Mr. A. VuiUet of the Entomological Station of the
University of Rennes, France.
The species is pecufiar in having the mesonotimi entirely without

thimble-like punctures.

ANASTATUS COLEMANl, new species.

Fejmle.—Length about 3.5 mm. Head green, the face metaUic
reddish; punctured portion of median lobe and lateral lobes of
mesoscutum bronzy, rest of median lobe bluish-green; scutellum
bronzy; rest of thorax and legs varying shades of bronzy or purplish;
knees, tarsi and anterior and middle legs in front reddish testaceous,
the middle legs less so than the anterior; abdomen aeneous with a
white band near apex of first segment; face below antenna roughened
and laterad, granular; above, reticulated with impressed lines; scape
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testaceous, pedicel greenish, basal joints of funicle aeneous, rest of

antennae brown; pedicel hardly twice as long as broad; first joint of

funicle almost twice as long as pedicel; 2-5 joints successively

decreasing in length, joints 6 and 7 subquadrate; club about as long

as first joint of funicle; median and lateral lobes of mesoscutum
finely reticulated with impressed lines, the former at' rear with

shallow crowded punctures; scutellum and axillae with tliimble-hke

punctures; mesopleurae finely striate with impressed lines; wings

dusky with hyaUne bases and a curved hyaline band about middle of

marginal vein, this band about as wide as the length of the stigmal

vein, the concave side outward; marginal vein almost as long as the

submarginal, postmarginal about half as long as marginal, stigmal

less than half as long as postmarginal; abdomen short, the dorsum
lineolate.

Male.—Unknown.
Habitat.—Bangalore, Mysore, India.

Two specimens reared from the eggs of Degonetus serratus and sent

by Mr. L. C. Coleman (for whom the species is named) under his

number 118.

In size and general appearance this species resembles A. stantoni

Aslimead fi'om the Philippine Islands, but that species is much
greener and has the median lobe of the mesoscutum with thimble-

like punctures.

Type.—C&t. No. 14344, U.S.N.M.

Family EULOPHID^.
Snlafamily ENTKDON"IISr^.

PLEUROTROPIS FOVEOLATUS, new species.

Femule.—Length about 1.25 mm. Deep purplish aeneous with

the propodeum and the base of the abdomen green; antennas brown,

more or less metallic; face above insertion of antennae, both above

and below V-shaped furrow, and median lobe of mesoscutum reticu-

lately rugose; lateral lobes of mesoscutum Avdth similar but less dis-

tinct sculpture and caudad, smooth; median lobe at apex longi-

tudmally rugose and with two large foveae; scutellum \\atli*the basal

half longitudinally rugose, the apical half mth large reticulations;

j)ropodeum polished, \vith two well separated medial carina? and the

lateral caringe distinct; legs metalhc, in part brown, the tarsi whitish.

Male.—Length about 1 mm. Similar to the female, the head green,

face purple; sculpture of the face not so strong as in female.

Habitat.—Bangalore, Mysore, India.

Two females and two males reared from larvae of Epilachna, vigin-

tioctopunctata, and sent by ^Mr. Coleman under his number 134.

This species has the mesoscutum bifoveolate as in P. bifoveohtus

Ashmead, but that species has the mesoscutum transversely rugulose.

Type.—Cat. No. 14345, U.S.N.M.
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Subfamily a?E!TR^STICHIN-^.

Genus TETRASTICHUS Haliday.

Key for the separation of the females of some Oriental form^

.

1. First joint of funicle hardly longer than the pedicel; coxae testaceous,

colemani Crawford.

First joint of funicle about twice as long as pedicel ; coxae dark 2

2. Propodeum between lateral carinaewith thimblelike punctures. ec^fArws Crawford.

Propodeum between lateral carinse without thimblelike punctures 3

3. Legs whitish testaceous philippinensis Ashmead.

L^8 with femora brown ophiusse Crawford.

TETRASTICHUS COLEMANI, new species.

Female.—Length about 1.8 mm. Green, the abdomen apically

brown; scape and legs, including coxge, testaceous; rest of antennae

light brown; first joint of funicle only shghtly longer than pedicel,

joints two and three about as long as first ; club almost as long as 1-3

united; face finely, indistinctly hneolate, smoother medially and

below; between eyes and mouth parts the lineolation reticulated;

along inner orbits a few scattered large punctures; mesoscutem and

scutellum finely longitudinally hneolate, the furrows distinct; meta-

notum a transverse strip; propodeum with the median and lateral

carinse strong; between them with crowded very shallow punctures;

prepectus and metapleurse with thimblehke punctures; mesopleurae

just beneath wing with a large testaceous spot ; abdomen as long as

head and thorax combined.

Male.—Length about 1.5 mm. Similar in color and sculpture to

the female; the first joint of the funicle about as long as the pedicel,

the second joint distinctly longer than the first; third and fourth

joints about as long as first; club shghtly longer than joints three and
four combined; abdomen apically aeneous.

Habitat.—Bangalore, Mysore, India.

Type.—C&t. No. 14346, U.S.N.M.
Many specimens reared from the larvae of Aspidomorpha miliaris

together \vith specimens of a Tetracampe ?, and sent by Mr. Coleman
(for whom this species is named) under his number 181.

TETRASTICHUS OPmUS^, new species.

Female.—Length about 2.25 mm. Dark blue-green, coxae metaUic,
trochanters and femora, except tips, brown, rest of legs testaceous;
scape and pedicel brownish-testaceous, rest of antennte deep brown;
joints of funicle elongate, the first about twice as long as the pedicel;
club slightly longer than first joint of funicle; face finely hneolate,
along inner orbits ^vith scattered large punctures; mesoscutum and
scutellum finely longitudinally hneolate, the median furrow on the
former and the two furrows on the latter very distinct; metanotum
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reduced to a narrow smooth strip, propodeum with a distinct median,

and lateral carina?, the surface between them finely roughened;

abdomen as long as the head and thorax combined.

Male

.

—Unknown

.

Habitat.—Mysore, India.

Two specimens reared from Ophiusa melicerta and sent by ]\Ir. Cole-

man under his number 37.

Type.—Cat. No. 14350, U.S.N.M.

Subfamily ELA.CIIEiR'nN./gE:.

EUPLECTRUS NYCTEMER.ffi:, new species.

Female.—Length 1.75 mm. Black, the acape, pedicel, and legs,

including coxae, testaceous; rest of antennae Ught brown; pedicel

about as long as joint one of funicle, the latter not distinctly longer

than the second joint ; third and fourth joints about as long as second

;

middle lobe of mesoscutum reticulately rugose, at rear medially with

one or two longitudinal rugose wliich extend forward about one-third

the length of the mesoscutum; lateral lobes finely rugulose; scutellum

basally indistinctly reticulate; firet joint of hind tarsi almost twice as

long as second, longer spur on hmd tibiae not reaching apex of second

tarsal joint; abdomen with a large testaceous spot, near base.

Male.—Unknown.
Habitat.—Bangalore, Mysore, India.

Four specunens reared from the larva of Nyctemera lactidnia and
sent b}^ Mr. Coleman under his number 189.

Type.—C&t. No. 14347, U.S.N.M.

Easily separated from E. manilse, and E. Tioehelei by the row of pits

at the base of the metathorax being covered by the scutellum; E.

manilse has the pedicel distinctly shorter than the first joint of the

funicle ; E. Tcoehelei is larger, more robust, and has the legs distinctly

reddish.

Subfamily F:TJI.0I>ITIN"^E.

SYMPIESIS COMPEREI, new species.

Female.—Length about 2 mm. Dark blue-green, the head more
bluish, the abdomen basally more greenish, the apical two-thirds of

abdomen aenous; legs, except coxae, scape and pedicel of antennae,

testaceous; rest of antennae dark brown; face below antennae finely

reticulated with, impressed lines, above antennae these gradually dis-

appearing; pedicel short, hardly half the length of the first joint of

funicle, joints 2-4 of funicle subequal in length, slightly shorter than
the first, and each about as long as the club; mesonotum, including

axillae and scutellum, with shallow thimblehko punctures those on
the median lobe of mesoscutum coarse, those on axillae finest;

metanotum and propedoum smooth, the latter with a median carmae
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and with curved lateral carinse the anterior ends turning inward;

prepectus with thimbleUke punctures; mesepisternum with similar

finer punctures; rest of mesopleurse and the metapleurse smooth;

abdomen as long as the head and thorax together; sheaths of ovi-

positor exserted.

Male.—Length about 1.5 mm. Similar to the female, but more

greenish; the funicle of antennae Ught brownish, branches long,

reaching beyond apex of last joint of funicle; femora except tips

dark brown; abdomen with the basal half wliitish and testaceous.

Habitat.—Manila, Pliihppine Islands.

Three females and six males reared from a leaf miner on Ficus,

species, by Mr. George Compere, for whom the species is named.

Ty]}e.—CQ,t. No. 14348, U.S.N.M.



A REVISION OF THE FORMS OF THE EDIBLE-NEST
SWIFTLET, COLLOCALIA FUCIPHAGA (THUNBERG).

By Harry C. Oberholser,

Assistant Ornithologist, United States Department of Agriculture.

During the five 3'ears that have elapsed since the writer's revision

of the genus Collocalia appeared/ the United States National Museum
has acquired considerable additional material in tliis group. These

specimens show that there are several more forms of Collocalia

fucipJiaga worthy of recognition, and that, in consequence, the ranges

and characters of other races are more or less in need of readjustment.

The following synopsis of the subspecies of Collocalia fiiciphaga will,

therefore, take the place of the one previously published.^ In that

review tliree forms of this species were recognized, not including

Collocalia hremrostris McClelland, which was treated as a full species.

The number is now raised to 10, among wliich are included Collocalia

breinrostris and the recently discovered Collocalia fuciphaga capnitis

Thayer and Bangs.^

The range of Collocalia fuciphaga, as a species, is extensive. It

occurs west to the Himalaya Mountains at about 76° east longitude;

north to central China, the Philippine Islands, Mariana Islands, and
the Caroline Islands; east to the Duke of York Island (Union Group)

and the Tonga Islands; south to the Loyalty Islands, New Guinea,

Java, Nias, and the Seychelles Islands. It seems to be a permanent
resident throughout its range.

Although the differences between the several races are apparently

slight, they are reasonably constant, for individual variation is not

great. As is the case u^th the other species of the genus, there is

practically no sexual difference in either size or color, for which

reason no distinction is necessary in color comparisons or measure-

ment averages. ^Vll measurements are in millimeters.

The writer is indebted to Dr. Charles W. Richmond for many
courtesies incident to the preparation of the present paper; also to

JMr. William Palmer for the use of his Javan material ; and to

^Ii". Outram Bangs for the loan of specimens additional to the United

States National Museum series.

» Proc. Acad. Nat. Sci. Phila., July 26, 1906, pp. 177-212.

J Ibid. pp. 185-189.

« Bull. Mus. Comp. Z6ol., vol. 52, 1909, p. 139.

Proceedings U. S. National Museum, Vol. 42—No. 1881.
11
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KEY TO THE SUBSPECIES OF COLLOCALIA FUCIPHAGA.

a. Wing over 210 mm.
b. Rimip much paler than back.

c. Wing not less than 124 mm Collocalia fudphaga brevirostris.

f' Wino- less than 124 mm Collocalia fuciphaga elaphra.

bK Rump" but little paler than back Collocalia fuciphaga capnitis.

aK Wing under 120 mm.
b. Rump decidedly paler than back.

c. Smaller; lower parts more brownish; upper parts paler, more brownish.

Collocaliafuciphaga fuciphaga.

c'. Larger; lower parts more grayish; upper parts darker, more blackish.

Collocalia fuciphaga amechana.

bK Rump not paler than back.

c. Upper surface smoky clove brown Collocalia fuciphaga tachyptera.

c'. Upper surface brownish black or blackish brown.

d. Lower parts decidedly paler.

e. Under surface much more brownish; abdomen darker; upper surface

slightly more brownish Collocalia fuciphaga vestita.

e'. Under surface much more grayish; abdomen lighter; upper surface slightly

more blackish or greenish (less brownish). . Collocalia fuciphaga mearnsi.

d}. Lower parts decidedly darker.

e. Under surface more brownish; upper surface somewhat lighter and more

brownish Collocaliafuciphaga vanikorensis

.

c'. Under surface more grayish; upper surface somewhat darker and less

brownish Collocalia fuciphaga aerophila.

COLLOCALIA FUCIPHAGA FUCIPHAGA (Thunberg).

Eirundo fuciphaga Thunberg, K. Vet. Akad. Nya Handl., vol. 33, 1812, p. 153,

pi. 4 (Java).

Hemiprocne salangana Streubel, Isis, 1848, p. 368 (East Indies).

Chars, suhsp.—Upper parts rather light smokj^ clove brown with a

faint greenish sheen, the rump distinctly paler; lower parts rather

deep smoky brownish gray; size small (mng about 109 mm.).
Measurements.—Wing, 106-113 (average, 109.3) mm.; tail, 48.5-51

(49.9); exposed culmen, 4.5-4.9 (4.7); tarsus, 7-9.5 (8.2).

Type-locality.—Java,

Geographical distrihution.—Java.

More satisfactory material from Java than was previously avail-

able proves that the bird inhabiting this island is one of the more
brownish races, and not identical with that from the Philippine
Islands or the islands of Polynesia. This race probably occurs on
some of the neighboring islands, although we have seen no other
than Javan specimens.

Measurements of specimens of Collocalia fuciphaga fuciphaga.

Museum and
number.
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COLLOCALIA FUCIPHAGA AMECHANA, new subspecies.

Chars, suhsp.—Similar to CoUocaliafuciphagafuciphaga, but some-

what larger; lower parts more grayish; upper surface darker, more
blackish.

Description.—Tj])e, adult female, No. 171072, U.S.N.M.; Pulo

Jimaja, Anamba Islands, September 19, 1899; Dr. W. L. Abbott.

Upper parts clove brown, witli a slight metallic greenish sheen, the

rump decidedly paler — dark hair browoi; %vings and tail blackish,

with a decided metallic greenish sheen, the inner edges of the feathers

lighter, more brownish; lores clove brown, the bases of the feathers

pure white ; cheeks, auriculars, and sides of neck deoj) smoky brown

;

lower surface grayish hair brown, darkest on chin and longest under

tail-coverts, lightest on anal region; lining of wing clove brown;

"iris dark brown; feet dark brown."

Measurements.—Wing, 110.5^-113.5^ (average, 112) mm.; tail,

51 1-51.5 * (51.3); exposed culmen, 4.1-5 (4.6); tarsus, 9-9.3 (9.2).

Type-locality.—Pulo Jimaja, Anamba Islands.

Geographical distribution.—Pulo Jimaja and probably also other

of the Anamba Islands.

The birds which form the basis of this new subspecies the writer

recorded as CoUocalia fuciphaga elaphra in his recent revision of the

genus CoUocalia,^ but further material and further investigations

show that they doubtless represent a local race, probably confined to

the Anamba Islands. Curiously enough this new bird is nearest in

color to CoUocalia fuciphaga elaphra ^ from the Seychelles Islands,

but differs from that form in less brownish, rather darker, more
glossy, more uniform upper parts; darker posterior lower surface;

and in probably smaller size, although the molting condition of the

primaries and rcctrices makes this somewhat uncertain. But, at

any rate, the form may be characterized by color alone.

Measurements of specimens of CoUocaliafuciphaga amechana.

6
'A
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COLLOCALIA FUCIPHAGA ELAPHRA Oberholser.

Collocaliafuciphaga elaphra Oberholser, Proc. Acad. Nat. Sci. Phila., July 26,

1906, p. 188 (Mah6 Island, Seychelles Islands).

CMrs. suhsp.—Resembling Collocalia fuciphaga amechana, but

with upper surface more brownish, rather lighter, less glossy, and less

uniform, the pileum more contrasted with the back; posterior lower

parts paler, and with less evident dark shaft streaks; apparently also

somewhat smaller.

Measurements.—Wing, 120.5-121 (average, 120.8) mm.; tail, 51;

exposed culmen, 4-4.5 (4.3); tarsus, 9-9.5 (9.3).

Type-locality.—Mahe Island, Seychelles Islands.

Geographical distribution.—Mahe Island, and probably other islands

of the Seychelles group.

This weU-marked race is easily distinguished from the Javan Col-

localia fucipJiaga fucipliaga by its much greater size, lighter under

parts, and rather darker upper surface. By the above separation

of the Anamba Islands form it becomes confined, so far as known,'

to the Seychelles Islands.

Measurements of specimens of Collocaliafuciphaga elaphra.

Museum and num-
ber.
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COLLOCALIA FUCIPHAGA CAPNITIS Thayer and Bangs.

Collocalia fusciphaga [sic] capnitis Thayer and Bangs, Bull. Mus. Comp. Zool.,

vol. 52, May, 1909, p. 139 (Wan-tao-ehan, Hupeh, China).

Chars, suhsp.—Resembling Collocalia fuciphaga fudphaga, but

much larger; lower parts much more grayish, with dark shaft streaks

more conspicuous; upper surface less brownish and more uniform

—

the rump, while appreciably paler than the back, being much less thus

contrasted.

Description.—Type, adult male. No. 50013, Museum of Compara-

tive Zoology; Wan-tao-shan, Hupeh, central China, June 5, 1907;

Walter R, Zappey. Upper parts clove brown, slightly greenish,

the rump somewhat paler than the back, but not conspicuously so;

tail clove brown, all but the outer pair very slightly glossed with

greenish; exposed surface of the wing-coverts like the back; wing-

quills clove brown, very shghtly glossed on exterior webs with

greenish, the inner webs much paler, more so basally; ear-coverts

and sides of neck smoky brown; lores pure white basally, the feather

tips clove brown; under surface somewhat brownisli smoke gray,

a little the darkest on the breast, posteriorly with very evident dark

brown shaft lines, these heaviest and darkest on the lower tail-coverts.

Measurements.—Wing, 122 mm.; tail, 58; exposed culmen, 5;

tarsus, 10.1.

Type-locality.—Wan-tao-shan, Province of Hupeh, China.

Geographical distribution.—Province of Hupeh, central China.

This northern race is apparently about the size of Collocalia fuci-

phaga elaphra, perhaps a little larger; but it is very much less brownish

above, wath a decidedly more greenish sheen, and the rump is but

little paler than the back; the smoky gray of the lower surface is less

brownish, and is (hxrker posteriorly; the dark shaft streaks on the

breast and abdomen are more conspicuous. Compared with Collo-

calia fuciphaga amechana, of the Anamba Islands, it is larger, more
brownish, somewhat more greenish-glossed on the upper parts, with

the rump much less paler than the back; lower surface not so browTUsh,

and posteriorly darker; dusky shaft streaks on breast and abdomen
more evident.

The type is tlie only specimen thus far known,

COLLOCALIA FUCIPHAGA VESTITA (Lesson).

Salangana vestita Lesson, I'Echo du Monde Savant, ser. 2, vol. 8, 1843, p. 134

(Sumatra).

Collocalia nidifica Gray, Genera Birds, vol. 1, 1845, p. 55 (Sumatra).

Chars, suhsp.—Similar to CoUocalia fuciphaga fuciphaga, but

apparently somewhat larger; lower surface somewhat lighter; upper

parts decidedly darker, more blackish (less brownish), and almost

uniform, the rump not appreciably lighter than the back, the pileum

scarcely, if any, darker.
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Measurements.—Wing, 111-118 (average, 114.1) mm.; tail, 48-52

(50.5); exposed culmen, 4-5 (4.6); tarsus, 9-9.5 (9.1).

Type-locality.—Sumatra.

.Geographical distrihution.—Sumsitra,, Simalur Island, and the south-

em part of the Malay Peninsula.

This subspecies may be distinguished from Collocalia fuciphaga

amecJiana by its darker, more blackish (less brownish) upper parts,

and its dark rump, uniform in color with the back. From Collocalia

fuciphaga elapTira, its smaller size, darker, less brownish, more uni-

form upper surface (the rump concolor with the back), and its darker

posterior ventral surface separate it easily. It is decidedly smaller

than Collocalia fuciphaga capnitis, and darker, more blackish above,

with less of greenish gloss; the rump is not at all paler than the back;

the lower parts are rather more brownish, with much less conspicuous

shaft-streaks posteriorly.

The names for the present race and their application were discussed

in my previous paper. ^

No specimens from either Borneo or the Natuna Islands have been

available, and the form of this species occurring in these locahties is

therefore in doubt.

Measurements of specimens of Collocalia fuciphaga vestita.
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Type-locality.—Siaba Bay, Nias Island, western coast of Sumatra.

Oeograpliical distribution.—Island of Nias.

This race differs from Collocalia fucipliaga fucipTiaga in its some-

what greater size; much more blackish (less broNvnish), more uniform

upper surface, the rump not at all paler than the back; and darker,

less brownish lower parts. It is much darker, less brownish (more

blackish) above than Collocalia fucipliaga amecTiana, the rump con-

color with the back, instead of decidedly paler; and the entire inferior

surface is very much more deeply colored. It departs still more from
Collocalia fucipliaga elaphra in its smaller size, uniform and much
darker, less brownish, more greenish glossed upper surface, and much
darker, less brownish under parts. Compared with Collocalia fuci-

pliaga capnitis, it is much smaller; is decidedly darker, more black-

ish, more uniform above, and darker, with less evident dusky shaft

strealvs below.

The single specimen on which the separation of this race is based

was referred by the WTiter, in his previous paper,^ to Collocalia fuci-

pliaga fucipliaga, under a mistaken conception of the characters of

true Collocaliafucipliagafucipliaga from Java, owing to imperfect and
scanty material; but the acquisition of more Javan specimens proves

that the Nias bird is very distinct.

COLLOCALIA FUCIPHAGA MEARNSI,' new subspecies.

Chars, suhsp.—EesembUng Collocalia fuciphaga vestita, but under

surface much more grayish (less brownish) ; abdomen usually lighter;

upper parts, particularly the pileum, more blackish or greenish (less

brownish).

Description.—Type, adult female. No. 208356, U.S.N.M. ; Haights-

in-the-Oaks, altitude 7,000 feet, near Paoay, Benguet, Luzon Island,

Pliilippine Islands, July 28, 1907 ; Dr. Edgar A. Mearns. Upper parts

blackish clove brown, with a slight greenish sheen; wings and tail

brownish black with greenish or violet reflections, the inner edges of

the feathers dull brown; lores clove brown, the bases of the feathers

pure white; cheeks, auriculare, and sides of neck deep smoky brown;

under surface smoke gray; hning of wing clove brown.

Measurements.—Wing, 106-119.5 (average, 111.5) mm.; tail,

45-52 (49.3); exposed culmen, 3.5-5 (4); tarsus, 8.1-10 (9).

Type-locality.—Ilaights-in-the-Oaks, near Paoay, Province of

Benguet, Luzon Island, Philippine Islands.

Geographical distribution.—Islands of Luzon, Mindoro, Mindanao,
Cebu, Negros, Panay, and Palawan, in the Philippine Archipelago.

This new race may be readily distinguished from Collocalia fuci-

phaga fuciphaga by its darker, less brownish, more greenish-glossed,

' Proc. Acad. Nat. Sci. Phila., July 2C>, 1906, pp. 186-187.

' Dedicated to Dr. (Lieut. Col.) Edgar A, Meams, the well-known explorer, who collected the entire series

of specimens in the U. S. National Museum.

2044P—Proc.N.M.vol.42—12 2
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and more uniform upper surface, the rump concolor with the back,

instead of paler; lighter, and much less brownish (more grayish)

lower parts. From Collocalia fuciphaga amechana it differs in its

darker, more blackish (less brownish), more uniform upper surface,

and lighter, less bro\\Tiish ventral surface. It is still more different

from Collocaliafuciphaga elapTira, by reason of its much smaller size;

much darker, less brownish, and more uniform upper surface; less

brownish under surface; and darker abdomen and crissum. Com-

pared with Collocalia fuciphaga capnitis it is much smaller, with upper

surface darker, more blackish (less brownish), and rump concolor

with back, lower parts less brownish, anteriorly rather hghter, and

posteriorly with less well-marked dusky shaft hues. Although on the

upper surface it is practically identical with Collocalia fuciphaga aero-

phila of Nias Island, it is easily separable by its decidedly paler and

much less bro^vnish lower parts.

A satisfactory series of 15 specimens, collected by Dr. Edgar A.

Mearns on the islands of Mindanao, Mindoro, and Luzon, shows that

the birds of the Phihppine Islands are not identical with either the

Javan race {Collocaliafuciphagafuciphaga) or the birds of the islands

in the Pacific Ocean farther eastward, as the writer formerly supposed,^

but have well-marked characters of their own, as above set forth.

Some of the individuals of this series are more brownish both above

and below than the average, but as a whole they are very uniform in

color. It is noticeable that there is considerable variation in meas-

urements.

Measurements of specimens of Collocalia fuciphaga mearnsi.

Sex. Locality. Date. Collector.

191447

208354

208353
208348

208351
201920

201922

190172

201921

208350

208355

208352
208570
208356*

Male.

...do..

..do.

..do.

Mercedes, Mindanao Island,
Philippine Islands.

Haights - in - the - Oaks (near
I'aoaj'), Bonfniet, Luzon Is-
land, I'hilippine Islands.
do

Dec. 19,1903

July 25,1907

..do.

Female.

...do....

...do....

...do....

...do.

...do.

...do.

Bafniio, Benguet, Luzon Island,
I'hilippine Islands.
do

Bucna Vista (Mangyan clear-
ing), Mindoro Island, Philip-
pine Islands.

Manay, Mindanao Island, Phil-
ippine Islands.

Pantar, Mindanao Island, Phil-
ippine Islands.

Mangyan clonrinfr, .\loag River,
Mindoro Island, Philippine
Lslands.

Bagnio, Benguet, Luzon Is-
land, Philippine Islands.

Ilaights-in-the-Oaks, Benguet,
Luzon Island, Philippine
Islands.
do
do
do

do
Apr. 30,1907

July 12,1907
Nov. 5, 1906

Oct. 6,1906

Aug. 13,1903

Nov. 10,1906

May 9, 1907

July 25,1907

-do.

Dr. E. A. Mearns

do

.do

.do

.do.
-do.

...do.

...do.

...do.

....do.

....do.

mm.
114.0

109.0
112.0

112.5
106.0

108.5

108.0

107.0

115.0

July 26,1907
July 28,1907

-do 112.0
-do 113.0
-do 113.0

mm
50.0

52.0

50.5
52.0

51.5
46.5

45.0

48.0

46.0

60.0

47.0

51.0
50.0
50.0

mm.
5.0

4.0
4.0

4.5
3.6

4.0

4.5

3.5

3.8

4.0
4.1
3.5

mm.
10.0

9.0
9.0

9.6
9.3

8.5

9.1

9.0

9.0

9.0
8.7
9.1

» Proc. Acad. Nat. Sci. Phila., July 26, 1906, pp. 186-187. 'Type.
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COLLOCALIA FUCIPHAGA VANIKORENSIS (Quoy and Galmard).

Hirundo vanikorensis Quoy and Gaimard, Voy. Astrolabe, Zool., vol. 1, 1830,

p. 206, pi. 12, fig. 3 (Vanikoro Island, Santa Cruz Islands, Pacific Ocean).

Cotyle vanicorensis Boie, Isis, 1844, p. 170 (nom. emend, pro Hirundo vanikorensis

Quoy and Gaimard).

Cypselns inquielus Kittlitz, Denkwurd. Reise Russ. Amer., vol. 2, 1858, p. 26

(Uala Island, Caroline Islands, Pacific Ocean).

Chars, subsp.—Similar to Collocaliafuciphaga meamsi, hut upper sut-

face more brownish; lower parts decidedly darker and more brownish.

Measurements.—Wing, 109-114 (average, 111.5) mm,; tail, 54;

exposed culmen, 4; tarsus, 9.

Type-locality.—Vanikoro Island, Santa Cruz Islands, Pacific Ocean.

Geographical distribution.—Islands of the western Pacific Ocean:

north to the Caroline Islands; west to New Guinea; south to the

Loyalty Islands; and east to the Tonga Islands and the Duke of

York Island (Union group).

From Collocaliafuciphagafuciphaga the present race may be sepa-

rated by its much darker, more blackish (less brownish), more uniform

upper surface; dark rump concolor with the back; and decidedly

darker under parts. It is distinguishable from Collocalia fuciphaga

amechana by its darker, more blackish upper parts, dark rump uni-

form with the back, and far more deeply colored and more brownish

ventral surface. Compared %\'ith Collocalia fuciphaga elaphra it is

much smaller, with darker, less brownish upper surface, rump not

lighter than the back, and very much more deeply colored lower

parts. It is very much smaller than Collocaliafuciphaga capnitis, and

has the upper surface darker, less glossed with greenish, the rump con-

color with the back, the lower parts much darker, more brownish,

with scarcely appreciable darker shaft lines on the posterior portion.

It may be distinguished from Collocalia fuciphaga vestita by its very

much more deeply colored, more bro^vnish lower surface, and slightly

darker, less greenish upper parts. It is apparently closest in color

to Collocaliafuciphaga aerophila, but differs in rather more brownish,

less greenish-glossed upper surface, and in darker, decidedly more
browTiish lower parts.

Birds from the Carohne Islands are, by the characters above given,

with ease subspecifically separable from true Collocalia fuciphaga

fuciphaga of Java; although the writer on a previous occasion * was not

able to distinguish the present race with the material then available.

Without specimens from the Santa Cruz and neighboring islands,

I am now obliged to consider the birds from there the same as those

from the Carolines, although they may represent an additional race.

The name to be applied to the ]-)resent form is, therefore, of necessity,

Hirundo vanikorensis Quoy and Gaimard,- from Vanikoro Island, the

' Proc. Acad. Nat. Sci. Phlla.,July26, 1906, p. 186.

» Voy. Astrolabe, Zool. ,vol. 1 , 1830, p. 206, pi. 12, flg. 3.
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plate and description of which, moreover, apply very well to the Caro-

line Islands bird, subsequently called Cijpselus inquietus by KittlitzJ

Measurements of specimens of Collocaliafudphaga vanikorensis.



A SMALL COLLECTION OF BATS FROM PANAMA.

By Gerrit S. Miller, Jr.,

Curator, Division of Mammals, United States National Museum.

INTRODUCTION.

Mr. August Busck, wliile collecting insects for the Smithsonian

Biological Survey of Panama during April and May, 1911, obtained

29 bats representing 11 species. Three of these have not hitherto

been described, and a fourth is exceedingly rare in collections. More
than half of the specimens were taken near Alhajuela, on the Chili-

brillo River, in some extensive caves, a localit}'^ so little known and
so interesting that I have asked Mr. Busck to prepare for publication

the following rather detailed account of his visit.

THE CHILIBRILLO BAT CAVE.

The large cave in wliich these bats were collected is formed in a

broad limestone area, wliich crosses the Chagres River between
Alliajuela and San Juan, Panama. The cave is made by a subterra-

nean stream, which empties into the Chilibrillo River about 7 to 8

miles south of Alhajuela. Neither the cave nor the Chilibrillo River
(wliich is a tributary to the Cliilibri River) is shown on the late Ameri-
can map made by the Canal Commission, but was found indicated on
an old French map. The region is iminhabited for many square
miles and is rarely visited, even by the natives from the nearest

settlements along the Chagres, none of whom knew about the cave.

There are no roads or tracks leading to the cave, but it may be found
by going due south from Alhajuela until reacliing the Cliilibrillo,

which at this point runs nearly east to west, with the next turn at

right angles to south. By following this river down its course for 2

or 3 miles the outlet of the subterranean stream is found in a little

brook on the left, the first tributary met with on that side. At tliis

spot the course of the Cliilibrillo is southwest with the next turn to the
left.

The river bed of the Cliilibrillo is solid limestone, and walldng during
the dry season is reasonably easy, wading shoe top to breast deep in

Proceedings U. S. National Museum, Vol. 42-No. 1882.

21



22 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

crystal clear water, swarming with many-colored fishes. To a natu-

ralist the natural highways of the small streams are extremely profit-

able in the dry season, when the higher land is as dry as dust. Birds,

mammals, and insect life necessarily seek the limited areas of hu-

midity along the creeks.

The brook leading to the cave was at the time of the visit—April

14, the ver}'^ end of the dry season—a series of stagnant pools. For

the first 300 or 400 feet the bed is 25 to 30 feet wide and fairly smooth

limestone, vdih gullies and potholes a foot or two deep; then the

guUies deepen and the rock is cut out in fantastic longitudinal curved

and twisted shapes. Near the cave these gullies are very deep and

narrow and were plainly at one time part of the cave, of wliich the

roof now has fallen in. The gullies lead to the mouth of the cave,

which is some 20 feet high and 8 feet in width, with water nearly waist

deep. Dm'ing the rainy season it would be impossible to enter this

part of the cave. The passage soon forks and one branch runs some
200 feet straight east, with various narrow cross-passages at right

angles, which are again crossed at right angles by numerous similar

channels resembling the streets in a city. By keeping to the right

one comes round a block, back to the starting point. There appeared

to be some 20 such large blocks, but there may be many more. Some-
times the passages are several feet in width and 20 to 30 feet or more
high, with breast-deep water; other passages were narrow, low, and
dry. Bats nearly everywhere, the roof either hung with them or

with stalactites or covered by a deUcately formed layer of lime deposit,

scintillating in the light of the lantern ; in two or more places, narrow
chimneys leading to the green world above.

The other main passage to the left from the mouth of the cave leads,

after being cut by several cross alleys, tlirough a place where the roof

of the cavehas fallen downsome 60 feet to another quite different part of
the cave, a dry long room nearly 40 feet wide and from 30 to 50 feet liigh.

About 400 feet in fi-om the mouth of tliis cave was a large, uninviting
stagnant pool reeking with bat manure and too deep to cross without
swnmming. By the faint light of the lantern it could be seen that
tlie cave continues on the other side of the pool to the left. The cave
at this point was some 60 to 70 feet high. Thousands of bats of
several^ species swarmed in and out, and a few samples were secured
in the insect net, stunned, and placed in tight tin boxes in order to
secure their numerous parasites at leisure at home.
Through a very narrow and low channel to the right, about the

middle of this cave, where it was necessary to crawl on all fours for
some 80 or 100 feet, a tliird and still larger cave was reached—an
enormous amphitheater some 250 feet in diameter with a low hemi-
spherical roof 20 feet over the floor in the middle, hung with large and
small delicate stalactites never touched by human hands.
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The floor, wliich consisted of soft bat manure, was studded with

thousands of pecuhar knob-Uko stalagmites. Only a few bats were

seen in tliis cave, wliich, liowever, may well have had one or more
unobserved side gallciies. A long winding upwardly sloj)ing corridor

guarded by giant stalactites led to a small exit hole some 300 yards

from the mouth of the first cave. The time did not permit further

exploring, but it is probable that only a fraction of the cave area was

inspected and that it \\'ill be found to stretch for miles along the

course of the subterranean stream, toward the picturesque cliffs on

the Chagres River between Alhajuela and Vijia.

ANNOTATED LIST OF SPECIES.

CmLONYCTERIS RUBIGINOSA Wagner.

Ten adult males from the ChiUbrillo cave. The length of forearm

ranges from 58 to 61.5 mm. Extremes of cranial measurements:

Greatest length, 21.8-22.8 mm.; condylobasal length, 20.8-21.8;

mandible, 16-17; maxillary tooth row (exclusive of incisors), 9.6-10;

mandibular tooth row (exclusive of incisors), 10-10.6.

LONCHORmNA AURITA Tomes.

Two specimens of this very rare bat were taken in the ChilibriUo

cave. Their measurements, adult male and female, are respectively

:

Head and body, 60 and 62 mm.; tail, 57 and 58; tibia, 21 and 20.4;

foot, 12.6 and 13; forearm, 49.6 and 50; thumb, 10.6 and 10; third

finger, 101 and 101 ; fifth finger, 70 and 70 ; ear from meatus, 29 and 28

;

width of ear, 22 and 23; posterior surface of noseleaf, 22 and 21;

condylobasal length of skull, 18.4 and 19.2; zygomatic breadth, 11

and 10.8; interorbital constriction, 5 and 5; niastoid breadth, 11

and 10.6; lachrymal breadth, 6.6 and 6.4; depth of brain case at

middle, 6.8 and 6.8; mandible, 13.2 and 13; maxillary tooth row, 6.6

and 6.6; mandibular tooth row, 7.2 and 7.2.

PHYLLOSTOMUS HASTATUS (Pallas).

Adult male, Cabima. Head and body, 128 mm.; tail, 28; tibia, 34;

foot, 23.6; forearm, 91; thumb, 16.4; tliird finger, 174; fifth finger,

116; ear from meatus, 31; width of ear, 21.4; condylobasal length of

skull, 36.2; zygomatic breadth, 22.6; interorbital constriction, 7.8;

mastoid breadth, 21.4; depth of brain case at middle, 12.2; mandible,

28.2; maxillary tooth row, 15; mandibular tooth row, 17.

LONCHOPHYLLA ROBUSTA, new species.

Type.—Adu\t male (in alcohol), No. 173854, U.S.N.M. Collected

in cave on ChiUbrillo Kiver, Panama, April 14, 1911, by August
Busck.

Diarfno.sis.—Size decidedly greater than in Lonchophylla mordax
and L. t/iotnasi (forearm about 4.3 mm., condylobasal length of skull
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about 25mm.) ; skull large and robust (not narrowed and Chceronycteris-

like, as in the equally large L. hesperia G. M. Allen*), its size and

general appearance much like that of Leptonijderis nivalis; teeth

pecuHar in the unusual development of inner lobe of ^^m* and the

subquadrate outline of crown in m^ and m^.

External characters.—Essentially like L. mordax, apart from the

larger size, but foot not so long relatively to tibia, and interfemoral

membrane apparently wider.

Color.—Upper parts between mars-brown and raw-umber, the

hairs becoming much paler (approaching ecru-drab) at base; under-

parts light isabella-color tinged with raw-umber, not contrasted

noticeably \\\i\\ back.

SlcuU and teeth.—Apart from its large size and robust general form

the skull does not differ essentially from that of Lonchopliylla mx)rdax.

Rostrum less elongate in proportion to its depth; mesopterygoid

space relatively shorter and mder; basisphenoid pits with anterior

border less sharply defined.

Incisors and camnes as in L. mordax, except that the cutting edge

of lower incisors is less distinctly trilobate. Premolars like those of

the smaller animal, but small basal cusps tending to be better devel-

oped, and inner root of pin^ situated decidedly behind middle of

tooth. Upper molars much less reduced than in L. mordax, the length

of the inner portion of tooth so great as to give the crown a decidedly

squarish outline, especially in m^ and m^; outer portion of tooth,

representing the styles and commissures, unusually well developed,

the margin of the ridge standing more nearly at level of points of

main cusps than in the related species. Lower molars with relatively

wider crowns and liigher cusps than in L. mordax, but details of their

structure showing no special peculiarities.

Measurements.—Type and adult female: Head and body, 56 and
60 mm.; tail, 6t and 10; mdth of interfemoral membrane at middle,

15 and 15; tibia, 17.6 and 17; foot, 10.4 and 10.4; forearm, 43.6 and
43; thumb, 11 and 12; third fmger, 88 and 86; fifth finger, 59 and 56;
ear from meatus, 16 and 14; condylobasal length of skull, 25.2 and
25.4; breadth of rostrum over roots of canines, 4.2 and 4.2; interor-

bital constriction, 5.2 and 5.4; breadth of brain case, 10.2 and 10;
mastoid breadth, 11.2 and 11; depth of brain case at middle, 7.4

and 7.2; mandible, 18.4 and 18.8; maxillary tooth row, exclusive of

incisors, 9.8 and 10; mandibular tooth row, exclusive of incisors, 10.2
and 10.

Specimens examined.—Four, all from the ChiUbrillo cave.

* Through the kindness of Mr. Samuel Henshaw and Dr. Glover M. Allen I have been enabled to examine
the type of this species. The animal is so different from the other known forms of Lonchophylla that it
can hardly be regarded as a member of the same genus.

t Apparently injured at tip.



NO. 1882. COLLECTION OF BATS FROM PANAMA—MILLER. 25

HEMIDERMA PERSPICILLATUM AZTECUM Hahn.

One specimen from the Cliilibiillo cave.

VAMPYROPS HELLER! Peters.

Two immature males from Cabima. Forearm 39 and 39.6 mm.

VAMPYRESSA MINUTA, new species.

Type.—Immature female (pennant dentition in place, but basal

suture not closed and finger joints not fully formed) in alcohol, Xo.

173S32, U.S.N.M. Collected at Cabima, Panama, May, 1911, by
August Busck.

Diagnosis.—Noticeably smaller than Vampyressa pusiUa, as

described and figured by Peters; skull with brain case relatively

large and rostrum relatively short (this perhaps in part due to imma-
turity) ; teeth in general as figured by Peters, but with the following

pecuharities: Posterior upper premolar with postero-extemal cusp

less developed, its base not sufficiently projecting to produce a con-

cavity on hinder border of tooth; first upper molar with longitudinal

diameter through protocone about equal to length of outer border;

the large protocone almost isolated from inner border; second lower

molar with cro^vn more narrowed posteriorly.

Color.—General color ecru-drab, clear below, overlaid with broc-

coU-brown above; white face markings barely indicated, the lower

stripe disappearing in certain lights.

Meas^urements.—Head and body, 44 mm.; tibia, 11; foot, 7.5

forearm, 31.5; third finger, 70; fifth finger, 46; ear from meatus, 12

width of ear, 8; condylobasal length of skull, 16.2; greatest length

18; zygomatic breadth, 10; interorbital constriction, 4.4; mastoid

breadth, 9.2; breadth of brain case, 8; depth of brain case, at middle,

6.8; mandible, 11.2; maxillary tooth row, 5.6; mandibular tooth

row, 6.

Specimen examined.—The type.

CHIRODERMA ISTHMICUM, new species.

Type.—Adult female (in alcohol), No. 173834, U.S.N.M. Collected

at Cabima, Panama, !May, 1911, by August Busck.

Diagnosis.—Similar in size and essential characters to Chiroderma

viTlosuni Peters, but ear narrower above, back with an evident

whitish median stripe, and skull shorter and proportionally broader.

External form.—As in C. viUosum as figured by Peters, but ear

narrowing gradually upward, its \videst region about at level of base

of anterior border.

Color.—Upper parts isabella-color, the individual hairs broccoli-

brown (tlarkor than that of Riilgway) through basal tlnrd, tlien

abruptly light gray tinged with ochraceous-buii', the extreme tips



26 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

again brown like base; in region in front of shoulders the light inter-

mediate area becomes more noticeable, particularly near base of

ear and behind nose leaf; a whitish dorsal Kne less conspicuous than

in C. salvini and becoming obsolete posteriorly. Underparts ecru-

drab, with a sUght and very fine variegation caused by minute

whitish hair tips and brownish subterminal annulation.

ShuU and teeth.—The skull differs from that of Ohiroderma viUosum

as figured by Peters in its broader general form due to shortening

without proportional narrowuig. The profile of rostrum immediately

behind nasal aperture is concave, while in the related species it is

represented as decidedly convex. Teeth hke those of C. villosum,

but incisors apparently more reduced, the outer upper tooth not

nearly filling space between inner incisor and canine, the lower teeth

distinctly spaced, their cutting edges scarcely bilobed.

Measurements.—Type: Head and body, 65 mm.; tibia, 17; foot,

10.4; forearm, 45; thumb, 10.5; third finger, 99; fifth finger, 70; ear

from meatus, 18; width of ear, 12.5; condylobasal length of skull,

22 (24.4)
;i greatest length, 24.6 (26.8) ;2 zygomatic breadth, 15.6

(—); postorbital constriction, 5.8 (5.8); interorbital constriction, 6.2

(6.4); mastoid breadth, 12.2 (12.8); breadth of brain case, 10.4

(10.4); depth of brain case at middle, 8.4 (—); mandible, 8.8 (10);

maxillary tooth row, 8.8 (10); mandibular tooth row, 9.2 (10.6).

Specimens examined.—Two, both from the type-locahty.

ARTIBEUS JAMAICENSIS JAMAICENSIS (Gosse).

Three adults from Taboga Island and one young (too immature
to be positively identified) from the Chilibrillo cave.

DESMODUS ROTUNDUS (Geofifroy).

Adult female from Taboga Island. Measurements: Head and
body, 82 mm.; tibia, 27.2; foot, 16; forearm, 59.6; thumb, 16.6;

third finger, 98; fifth fmger, 77; ear from meatus, 17.4; width of ear,

16; condylobasal length of skull, 21.4; greatest length, 24; zygomatic
breadth, 12; postorbital constriction, 5.8; breadth of brain case, 11.8;

depth of brain case at middle, 10.6; mandible, 15.2; maxillary tooth
row (entire), 6.4; mandibular tooth row (entire), 7.

EUMOPS GLAUCINUS (Wagner).

Adult male, Paraiso, April 28, 1911. Measurements: Head and
body, 80 mm.; tail, 48; tibia, 16.4; foot, 11; forearm, 56; thumb, 10;
thkd finger, 114; fifth finger, 55; ear from meatus, 20; width of ear,

22; condylobasal length of skull, 21; greatest length, 23.2; zygomatic
breadth, 14; interorbital constriction, 4.4; lachrymal breadth, 8;
breadth of brain case, 11; depth of brain case at middle, 7; mandible,
16.6; maxillary tooth row, 9.2; mandibular tooth row, 10.2.

> Measurements in parenthesis are those of an adult C. salvini from Angostura, Costa Kica (No. 22849).
» In C. villosum the greatest length is 25.7 mm.; zygomatic breadth, 16.5.



DESCRIPTION OF A NEW SPECIES OF ISOPOD OF THE
GENUS CLEANTIS FROM JAPAN.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United States National Museum.

The following description is of a new species of Isopod crustacean

belonging to the genus Cleantis. The smgle specimen is part of a

collection received through Dr. Edward S. Morse from the Imperial

University of Tokyo.

Family IDOTHEIDiE.

Genus CLEANTIS Dana.

CLEANTIS JAPONICA, new species.

Body narrow, elongate, about four and a half times longer than its

greatest width, 18^ mm.: 4 mm. Surface somewhat granulate; color

light brown, with longitudinal stripes of dark brown, arranged in five

bands, the median and the outer lateral bands being wide, and the

inner lateral bands narrow.

The head is 32 mm. wide and 2\ mm. long; its anterior margin is

excavate in the center. The eyes are much wider than long, and

placed laterally, with only a portion showing in a dorsal view; they

are situated on the anterior half of the lateral margm. The first

antennas are composed of four articles, the termmal one of which is

the flagellar article; they extend to the end of the second article of

the peduncle of the second pair of antennae. The basal article is fur-

nished with a small tubercle about the center. The second antenna?

have the first article of the peduncle short and inconspicuous in a

dorsal view; the following four articles have a carinate process along

the inner, ventral side. The fourth and fifth articles are subequal

and arc a little longer than the second and tliird, wliich are approxi-

mately equal. The flageUum consists of a shigle clavate article,

about the length of the last peduncular article, and a minute termintd

one. The maxillipeds have a palp composed of five articles.

Proceedings U. S. National Museum, Vol. 42—No. 1883.
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The first three and the last three segments of the thorax are sub-

equal in length, each being about IJ mm. long; the fourth segment

is a little longer than any of the others, being 2 mm. in length. Epi-

mera are present on all the segments except the first; on the second

and third segments they are narrow and bilobed and extend only half

the length of the lateral margin. They are narrow also on the fourth

segment and extend tliree-fourths the length of the lateral margin.

On the last three segments they are wide plates, with the outer post-

lateral extremity acutely produced beyond the posterior margin of

each segment.

The abdomen is composed of four segments, or three short segments

anterior to the long terminal segment. There is a suture on either

side of the terminal segment indicating another

partly coalesced segment. The terminal segment is

6 mm. long and 3^ mm. wide; it is rounded posteri-

orly. On its dorsal side the posterior third portion

of the segment is obliquely flattened, and has a large

median boss, surmounted by a tubercle.

The first three pairs of legs are prehensile, the

first pair having a larger and more inflated propo-

dus; they are directed anteriorly. The fourth pair

of legs is much shorter than any of the others and

folds back laterally. The following three pairs are

ambulatory, increasing slightly in length and di-

rected posteriorly.

Only one specimen, a female, was collected in Japan.

The type is in the United States National Museum,
Cat. No. 43133.

In addition to the new species, two other spe-

cies of Cleantis have been described from Japan, C.

isopus IVIiers ^ and C. strasseni Thielemann.^ The
present species is, however, closer to C. ocddentalis

Richardson from Magdalena Bay, Lower California. It differs from
C. occidentalis in lacking the groove on the posterior portion of the
anterior part of the terminal abdominal segment, which is elevated
above the posterior fourth part of the segment, and in the presence
of a boss surmounted with a tubercle in the center of the depressed
area at the posterior extremity of the terminal segment.
The narrow, elongate form of the body, with sides almost parallel

and the disposition of the legs would seem to place this species among
the tube-dwelling forms. Cleantis tuhicola Thomson was found
in a tube formed of a "hollow stem of some marine or littoral plant."

> Journ. Linn. Soc. London, Zool., vol. 16, 1883, pp. 80-81, pi. 3, flgs. 9-11.

» Abhandlungen der math.-phys. Klasse der k. Bayer. Akademie der Wissenschaften, U. Suppl., vol. 3.
1910, pp. 07-C9.

Fig. 1. Cleantis
J A p o N :c A . X 3.

(Deaytn by Miss V.
Dandridge.)
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Cleantis planicaitda Benedict, Cleantis linearis Dana, Cleantis granulosa

Heller, and Cleantis occidentalis Richardson also have the narrow body

and short fourth pair of legs. The tube-dwelling habit is perhaps

common to all these species.

0%\ing to the differences in the shape of the body, which is broader

and more flattened, and in the character of the legs, and to the fact

that the abdomen is composed of but two segments, Cleantis isopus

Miers should not be retained in this genus. I suggest a new genus

for its reception, with the name Oleantiella.
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ON AN IMPORTANT SPECIMEN OF EDESTUS; WITH
DESCRIPTION OF A NEW SPECIES, EDESTUS MIRUS.

By Oliver Perry Hay,

Research Associate of the Carnegie Institution of Washington.

The fine specimen of Edestus here described, and now the property

of the United States National Museum (Cat. No. 7255), was dis-

covered about 18 years ago by a miner of coal at Lehigh, Webster

County, Iowa. Through the intelligent interest of Mr. R. A. Peterson,

of Leliigh, the specimen was recently sent to the United States

National Museum for examination, and for this purpose it was
])laced*in the hands of the writer. From correspondence with Mr.

Peterson it has been learned that the remains were discovered in the

black shale which overlies the bed of coal that is locally known as the

Tyson seam, and at a depth of 165 feet from the surface. From the

coal the specimen was separated by a thin layer of sandstone. Further

remarks on the geological position of this coal vdW. be made below.

The specimen so fortunately discovered represents apparently a

species hitherto unknown; but what is of still greater importance is

the fact that it appears to explain the relation of the objects known by
the name of Edestus to the body of the animal that bore them, and
we can hardly doubt that the same explanation will apply to the

still more remarkable objects known as Toxoprion, Helicoprion, and

Lissoprion. Among those who have occupied themselves in the

study of the straight, or bent, or coiled structures wliich bear the

names mentioned, there has been much dispute regarding the position

which they had in the body, especially as to whether they belonged

in the mouth or in the neighborhood of some of the fins. In a paper

published not long ago * the writer advocated the proposition that

the toothed shafts of Edestus and even tlie toothed whorls of Ilcli-

coprion had been produced in front of some of the mecjian fins of

sharklike animals. In the presence of the specimen here described

this fine theory vanishes, for the remains seem to indicate distinctly

that the tooth-bearing shafts of Edestus belonged to the region of the

mouth and nowhere else.

> Proc. U. 8. Nat. Mus., 1909, vol. 37, pp. 4»-61.
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The remains consist, as interpreted, of two tooth shafts, one belong-

ing to the upper jaw, the other to the lower; a part of the lower jaw,

and the anterior end of the cranium. There seem to be few or no

remains that represent the upper jaws or palato-quadrate arch. As

is too often the case, the absence of parts that might have been

secured is to be regretted. On the left of the block of shale, as repre-

sented in plate 1, the cranimn extends to the edge, and there is no

doubt that it continued into the block adjacent. Probably near by,

in other directions, there were scattered portions of the skull. Of

less importance is the fact that the apices of some of the teeth were

lost after the block was split.

The parts, except the teeth and the shafts bearing them, are com-

posed of calcified cartilage. The natural surface of most of this ap-

pears to be somewhat regularly pitted, and this pitting is beheved

to be due to the presence of shagreen scales, each of w^liich seems to

have had a central depression. The shaft that belonged to the upper

jaw has a greater diameter than that pertaining to the lower jaw. It

is also longer and not so strongly curved. The upper shaft has a

length of about 185 mm., but a portion is missing from the front

and possibly a fragment is gone from the hinder end. The diameter

about the middle of the length is 32 mm. The lower shaft has a

length of about 150 mm. The diameter is 26 mm. In the upper

shaft six teeth are distinguishable, but one is missing from the front

end, while two others are seen in section on the left-hand edge of the

block (pi. 1, 16, 17), but do not show in the figure.

The teeth have a height of about 28 mm., in a straight line from the

apex to the middle of the base. One margin, the anterior, is convex,

the other concave. Each margin possesses about 25 denticulations,

those of the anterior border being slightly larger. Most of the

denticulations are simple, but a few of them have one or more

notches near the summit. The hinder part of the lower shaft (pi. 1,3),

including two teeth, had, at the time of burial, suffered dislocation.

One of these teeth is seen at 4- (pl- 1 and pi. 2, fig. 2) ; the other

lies under the fifth tooth of the upper shaft and was found by digging

through the block from the other side (pl. 2, fig. 2, 18). It is evident

that the hinder segments of the shaft had not yet become thoroughly

consolidated and that maceration and a sUght disturbance had led

some displacement. On the upper border of the shaft, behind the

fifth tooth, is a groove into which the base of the displaced sixth

tooth had fitted. Counting the two displaced teeth, there would be

seven in the lower shaft. However, in the excavation made from

the underside of the block, there is seen a tooth (pl. 2, fig. 2, 19) that

is free from any part of a shaft. It appears possible that this tooth

belonged behind the one indicated by the^ numeral 4 and had not yet
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developed its portion of the shaft. The hinder end of the detached
portion of the shaft is irregular, as if some part had been eroded away.

Figure 1 of plato 2 represents the riglit half of the block that

inclosed the specimen, while figure 2 presents a view of the teeth

that were exposed by digging tlirough from the underside of the

block. In figure 1 are seen impressions of the teeth of the lower

shaft and three of those (5, 6, 7) of the upper shaft. In the depression

which contained the lower shaft is seen a fragment, 2, of the latter,

which split off from the main portion. Behind and below this

depression is seen a large mass of calcified cartilage, which evidently

belonged to the lower jaw, including the symphysis. The upper and
anterior part of this, 8, forms a part of the bottom of the depression

mentioned and must have passed, partly at least, on the right-hand

side of the shaft, which would be the upper side on plate 1 . Below
and behuid this there is another mass, 9, which was probably in contact

with the left side of the shaft, but in the fossil does not quite reach

it (pi. 1) on account of some distortion or shoving before burial.

At 10, plate 2, is seen another part of the lower jaw. This ascended

to tlie pomt indicated by 7, as is shown by the impression on the

matrix. It overlay, that is, passed to the right of, the fragment of

the lower shaft and over the teeth 11 -and 12, wliich point forward
from the hinder edge of the block. What appears to be a continua-

tion of this cartilage is seen at 13, plate 1, passing under (to the left

of) the tooth 6. Tliis cartilage does not appear to be a part of that

which supports the two teeth 11 and 12, for there is a thin la^-er of

matrix between them. Nevertheless, it seems probable that these

teeth belonged to one of the jaws, upper or lower. Still another tooth

resembluig these and havmg its apex pointed m the same direction is

seen at 20, plate 2, figure 2. None of these tliree is attached to a

shaft, and they are straighter than are the teeth of the shafts. The
exposed surface of the bases of these teeth is rough and appears to

indicate that some part had been broken or eroded off.

Returning to the lower jaw, it is to be observed that the symphysis
appears to have been at least 85 mm. long, occupying the full length

of the cartilage present. Since the lower shaft was developed along

this symphysis, the latter, as a bed for the former, might be expected
to be considerably elongated.

Above the upper shaft is seen a mass of calcified cartilage, which
is regarded as havuig belonged to the snout and extending about as

far backward as the orbit. It is even possible that a part of the orbit

is included. Below the numeral 1^, plate 1, is a deep pit, which is

thought to be the nasal pit of the right side. It is surrounded by a

pavement of shagreen scales, each of wliich presents a central depres-

sion. There seems to be a chamiel rumimg forward from it to the

2044P—Proc .N .M . vol .42—12 3
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border of the cartilage of the snout. Above this pit there was an

overhanging ridge that ran forward from the pit about 15 mm. and

backward from it about 35 mm. In cleaning the specimen this ridge

split off and it was not replaced before photographing, in order that

the pit might be more distinctly shown. It seems not improbable

that the region below the hinder half of the ridge represents the orbit.

The process, 15, behmd the supposed nasal pit, may be the antorbital

process.

In the dried skull of a shark at hand the interorbital region is 50

mm. wide. What may be the corresponding region of this Edestus,

possibly a still larger animal, has been compressed until it is only 10

or 15 mm. thick. Hence, the limits of the orbit may well be difficult

to distinguish. Moreover, as a result of the compression suffered,

the cartilage has been more or less fractured and faulted. The

upper border of the cartilaginous mass forms a smooth edge, except

just over the nasal pit, where some of it has been broken off. Where

the matrix has been removed from the left side of the upper shaft

the latter is seen to be covered by a layer of cartilage. This is sup-

posed to be the left side of the skull pressed against the shaft. It

is possible that a part of left palato-quadrate element is included.

Behind the tooth indicated by 6, plate 1, the upper shaft is covered

with a mass of iron sulphide. This swelling probably does not rep-

resent any element of the skull. Beneath it, 7, is the base of a tooth,

the impression of whose apex is seen at 7, plate 2, figure 1. On the

broken hinder border of the block, at 16 and 17, are seen cross sections

of two other teeth, which seem to belong to the upper shaft. In case

the relations of the shaft to the cranium are such as they were in life,

the shaft must have extended far backward in the roof of the mouth.
It is important to note that there is no indication of a pair of shafts

in either the upper or the lower jaw. This condition is in harmony
with the fact that all the tooth-bearing shafts that have been dis-

covered have been bilaterally symmetrical. Nor are there in this Iowa
specimen any signs of wear on the teeth, such as one would expect to

find. The specimen appears therefore to prove that the objects

which alone have hitherto represented the genus Edestus were pro-
duced in the mouth of the shark and that there was a sinde one above
and another below and that these played the one against the other
more or less closely. It is pleasant to credit Dr. C. R. Eastman with
having in various papers advocated the idea that the tooth shafts of

Edestus and related genera belonged in the mouth. He has been
disposed, however, to beheve that there was a pair of them in one jaw
or the other, probably the upper. The structure of these shafts
shows that each must have been produced by the consoHdation of a
median row of symphysial teeth. As, after the manner of sharks,
younger teeth were added to the hinder end of the series the older



NO. 1884. A NEW SPECIES, EDESTUS MIRU8—HAY. 35

teeth were pushed forward and out of the mouth, but instead of

remaining free from the adjacent teeth and falUng away, their bases

cohered to form a shaft. In the species before us the outer end of the

lower shaft was directed forward and downward, while the upper

shaft was directed forward and upward. It is entirely improbable

that the tooth found at the outer end of each of these shafts was the

first tooth the animal possessed. One must therefore believe that,

although the outer segments of the shaft appear to be very solidly

united, those of the older teeth ditl, in succession, lose their hold on

the younger ones and become detached.

This Iowa specimen enables us to determine which end of the shaft

is the anterior and in what order the new segments were added, and
here the opmion hekl by most -sviiters is reversed. That end wliich

in a former paper the writer regarded as the front end is in

reality the hinder end. The bases of the crowns of the teeth are

drawn out backward, not forward. The tooth which is seen at the

left end of the figure of Edestus crenulatus ' is not the last tooth that

was formed, but the first, at least the first of those present. In his

description of the type species of the genus, E. vorax, Doctor Leidy ^

correctly judged which was the anterior end of the fragment that he

had, but he supposed that it was a part of the maxilla of some fishhke

animal. Dr. J. S. Newbeny,^ in his description of E. giganteus,

stated that the teeth, or denticles, were prolonged backward and
downward into a simple point. In this opinion, as shown by the

specimen at hand, he was correct. However, on the preceding page
Newberiy ^^Tites: ''Agam, E. Jieinrichsi is nearly straight, a foot long,

rounded and massive at one end, thin and acute at the other; but the

succession of denticles was by additions to the acute end, which must
have been behind," etc., a statement that contradicts the one just

referred to regarding the direction in wliich the enamel is prolonged.

In describing the manner of growth of the mass,'' he said: "The
numerous disconnected segments of Edestus heinricJisi, furnished me
by Mr. Butts, seem to prove conclusively that the spine was elongated

by the addition of a sheath, carrying a denticle, to the extremity and
underside of the })reexisting series." It is to be recollectetl that

Doctor Newberry believed that the mass was a dorsal defensive

spine.

Like Newberry, the present writer held that the last -formed chan-

neled tooth base was apphed to the border of the shaft opposite (he

one bearing the teeth; but now it is necessary to believe (hat the

newer tooth base was laid down in the trough of the one iuimodiately

> Proc. U. S. Nat. Mus., vol. 37, 1909, pi. 12, fig. 1.

' Journ. Acad. Nat. Sci. Phila., scr. 2, vol. 3, p. ItiO.

« Pal. Fishes, N. A., p. 225.

* Idem, p. 223.



36 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

preceding it. Furthermore, since the trouglilike tooth bases last pro-

duced are much shorter than the older ones, it must be that the latter

continued for a long time to grow backward. This resulted in main-

taining and increasing the size and the strength of the shaft.

As stated, the base of the crown of each tooth is prolonged back-

ward. Now if we apply this rule to the tooth masses of Helicoprion

and Lisso'prion, we are led to the absurd conclusion that the very

small teeth of the innermost coil are the ones that were last formed.

The same remark will apply to Toxoprion. It becomes evident,,

therefore, that there existed some important differences, other than

that of form, between Edestus and the genera just named.

As will be seen from the figures, many small particles are scattered

over the block below the lower shaft. These appear to consist mostly

of particles of decayed calcified cartilage, but there appear to be

occasional scales of shagreen. Here also are seen two teeth which

Doctor Eastman, on examining the specimen, recognized as belong-

ing to the Orodus type. It is possible, not to say probable, that

these teeth were originally attached to one of the jaws of the Edestus.

If they were a part of the armature of Edestus, this fact would go

far toward confirming Doctor Eastman's belief that Edestus had
been derived from some form like Orodus or Cwmpodus. It might

be that from a shark having in the upper or the lower jaw two rows

of symphysial teeth there might arise a form having but one row,

enlarged and especially modified tlu-ough the reduction of the other

row of the pair. Something like this is seen in the usually unpaired

and greatly developed canine tooth of Monodon. In assigning these

Orodus-Wko. teeth to the jaws we must consider the fact that the

teeth- indicated on plate 1 by the numerals 11 and 12 probably
belong on the upper jaw.

The remains here described appear to represent a species hitherto

unknown. It closely resembles Edestus minor Newberry. It differs

from the latter in having the tooth shafts more strongly bent and in

having the apices of the teeth more acuminate. In E. minor, as in

the present species, the front border of each tooth is convex, but the
hinder border is either nearly straight or only slightly concave for most
of the length, while near the apex it becomes convex. In the new
species the whole posterior border is concave and the apex of the tooth
is relatively slender. It appears also that the denticulations of the
teeth of E. minor are at right angles with the border, while in the
present species they are directed distinctly toward the apex.

I propose to call the species represented by the above-described
remains from Lehigh, loAva, Edestus mirus.
As already stated, tliis specunen was found in the black shale over-

lying the Tyson seam. This seam belongs to the Des Moines stage of
the " Coal Measures." For details regarding the geology of this region
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the roader may consult the report on this county made b}' Prof. Frank
A. Wilder ^ and a report on Iowa coals by Mr. Henry Hinds in volume
19 of the same survey. I am informed by Mr. David Wliite, of the

United States Geological Survey, that the Des !Moines stage belongs

either to the uppermost Pottsville or to the basal Allegheny. This

means that the species here described lived in the earlier part of the

era during which the coal beds of the eastern half of the United States

were deposited. The type of E. minor found in Parke County, Indiana,

appears to have lived at about the same time. Edestus Tieinrichi is

found in coal mines that appear to have approximately the same
level as those mentioned, but are possibly a little higher in the series.

It may be proper to note here that tliere is a specimen of E. Tiein-

richi in the collection of the Iowa State Historical Society at Des
Moines. It was found, at Mystic, Appanoose County, Iowa.

There seems to be no certain evidence that any species of Edestus

occurs in the upper half of the " Coal Measures."

The sharks that belonged to the genus Edestus must have presented

a singular appearance with their straight or bent tooth shafts pro-

truding from their mouths, especially the species E. vorax and E.

giganteus, in wliich these organs attained a remarkable size. Never-

theless the individuals of Helicoprion and Lissoprion were still

stranger objects, since each must have carried in front of the mouth
a pair of weapons resembling circular saws, each 9 or 10 inches in

diameter. Karpinsky's figure has seemed grotesque enough, but it

probabl}^ tells only half the story. It remains now for some one to

explain how the toothed whorls of Helicoprion were produced and
attached. That of the lower jaw must have formed its segments

above and in close contact with the symphysis of the lower jaw. At
the same time the earlier-formed end of the last turn must have lain

below the symphysis, with the apices of its teeth pointing toward this.

According to Karpinsky's figure, there was the space of only 15 mm.
between the apices of these teeth and the base of the shaft. The
ligaments joining the right and left members of the lower jaw may
be supposed to have passed in this space, besides the skin and the

tissue underlying the shaft. It is, on the other hand, possible to

believe that the shaft itself formed the bond of union between the

two jaws and that nothing but the skin intervened between successive

turns. A similar but more difficult problem confronts us in the case

of the upper whorl. It will not do to push the whorl out in front of

the snout, as Karpinsky has done, by makhig the younger part of

the spiral relatively straight, for its last turn would stand out far from

the preceding ones, and of this there is no evidence or probability.

Besides, there would have been the same demand for a little curved

portion while the first turns were being formed. The determination

> Geol. Surv. Iowa, vol. 12.
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of the position of the upper shaft with relation to the symphysis of

the upper jaws and to the snout of the animal is more difficult, but

the present writer has now little doubt that nature had the problem

solved in a way that permitted the presence of a spiral of teeth above

and another below.

EXPLANATION OF THE PLATES.

[All the figures are three-fourths the natural size.]

Plate 1.

1. Upper tooth shaft.

2. Lower tooth shaft.

3. Detached portion of lower shaft.

4. Seventh tooth of lower shaft.

5-7. Fifth, sixth, and seventh teeth of the upper shaft.

9. Depression occupied by left side of lower jaw.

11, 12. Smaller teeth supposed to have belonged to some of the jaws.

13. Fragment of cartilage supposed to belong to the right half of lower jaw.

14. Placed just above the nasal pit.

15. Process of cartilage, possibly the antorbital process.

16. 17. Position of two broken teeth belonging to the upper shaft.

Plate 2.

figure 1.

2. Fragment of lower tooth shaft.

5-7. Impressions of teeth of upper shaft, indicated as on Plate 1.

8. Part of right side of lower jaw.

9. Part of the left side of the lower jaw.

10. Impression in the shale of part of the right side of the lower jaw.

figure 2.

4. The tooth indicated by the same numeral in Plate 1.

12. The tooth indicated in Plate 1 by 12.

18. The sixth tooth of the lower shaft.

19. A loose shaft tooth.

20. A tooth supposed to belong to one of the jaws.
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DESCRIPTIONS OF NEW SPECIES AND GENERA OF
LEPIDOPTERA, CHIEFLY' FIIOM MEXICO.

By IIarrisox G. Dyar,

Custodian of Lcpidoptera, United States National Museum.

TJie followint; apparently undescribcd species have mostly been

received from Mr. Roberto Miiller, of Mexico City, for identification.

I have been assisted in placing some of the species by Sir George F.

Ilampson and Mr. William Schaus. Their assistance is specially

acknowledged under each heading. All the species are from Mexico

excei)t in one famil}', the Cochlidiidae, where species from Costa Rica

and Brazil are described.

Superfamily PAPILIONOIDEA.

Family SATYRID^.

Genus EUPTYCHIA Hubner.

EUPTYCHIA PERTEPIDA, new species.

Dark gray; a reddish shade over the middle of the fore wing, espe-

cially marked along the median vein and the bases of veins 3 and 4;

a diffused band of erect scales across the disk beyond the median vein,

cut by the reddish veins. Hind ^ving with the diffused reddish shade

outwardly; two elongated blackish spots on the margin between veins

3 to 5. Beneath the fore wings are reddish on the lower half; two

brown lines cross the disk, and there is a row of submarginal lunate

dusky spots. Ilind wing brown-gray, the two median lines wavy
and irregular, with a faint similar subbasal line, the outermost line

followed by a bright reddish shade. A submarginal row of silvery

scaling in a waved and broken line, crossing two velvet}' black oval

spots on the margin, on which the silver forms irregularl}' geminate

spots. Expanse, 35 mm.
Female similar, but the whole discal area of fore whig overspread

willi bright brownish red, the Imes of the underside slightly indicated,

the SOX mark absent. Hind wings red on the outer third. Underside

as in the male. Expanse, 40 mm.
Cotypes.—One male, two females, No. 13852, U.S.N.M., Mexico

City, Mexico, November, 1910 (R. Miiller).

Proceedings U. S. National Museum, Vol. 42-No. 1885.
39
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Family NYMPHALID.E.

Genus PHYCIODES Hubner.

PHYCIODES CORACARA, new species.

Black abore, the -vv^ngs mtli white pomts; fore wing with four

white spots beyond the cell, the upper pair on costa, the lower pair

touchmg them, but more outwardly placed; two wliite points in the

cell; two in submedian interspace; a larger one above vein 2; an

outer row of seven small spots in an even curved line; a rather large

lunule submargmally above vein 3; fringe checkered with white.

Hind \ving w^th the outer row of points and checkered fringe. Be-

neath the fore wing is as above, the spots somewhat enlarged, the

ground color grayish. Hmd wing mth the disk pale yellow, the outer

margin blackish shaded; a red mesial band composed of black-edged

spots and one yellow one in the cell; a double subbasal black bar,

stained with red; two rows of black dashes, nearly connected, run-

ning across the yellow disk, the inner one approximated to the mesial

band, the outer free; a row of white points, inclosed by the blackish

marginal shading; two submarguial white crescents; a terminal red

Hue on both ^vings. Body pale yellow beneath, with lateral yellow

spots; legs stamed with reddish. Expanse, 30 mm.
Cotypes.—Ten specimens. No. 14029, U.S.N.M., Sierra de Guerrero,

Mexico, July, 1910 (R. Miiller); Iguala, Guerrero, Mexico, 2,400 feet,

June, 1906 (W. Schaus).

Mr. Schaus has kindly examined a specimen and informs me that

the species is undescribed.

Family RIODINID^.

Genus CARIA Hubner.

CARIA MELINO, new species.

Dark leaden gray with small black spots which have green metallic

luster; fore wing \vith a spot in cell; a row of small ones beyond and

a double margmal row; hind wing with distributed spots, hardly

forming rows, the double marginal rows almost forming lines, with a

coppery reddish tinge between and at base of fringe. Beneath dull

red, the spots repeated and more distinct, being generally distributed

over base of fore wing as well as hind wing; a broad dark shade over

apex of fore whig and narrowly along margin of hind wing; inner

margin of fore wing gray. Expanse, 22 mm.
Cotypes.—Two males. No. 14282, U.S.N.M., Tehuacan, Mexico, Sep-

tember, 1910, June, 1911 (R. Miiller).



NO. 1885. NEW LEPTDOPTERA FROM MEXICO—DTAR. 41

CARIA STILLATICIA, new species.

Ground color ^ed-b^o^\^l, overlaid Adth blackish on inner (lower)

half of fore wing and basal three-fourtlis of hind \ving; veins broadly

lined \vith leaden black which has a leaden blue reflection in obhque

light; spots small, black, in about five rows, the next to the last row

being elongate and replaced below vein 3 b}' a bar of metallic blue.

On the hind wing the spots are less distinctly in rows, but the blue-

leaden half-band is present and there is also a longer similar band

close to the margin. Beneath of a bright browTi-rod, the black spots

repeated and distinct, each \\'ith a i)atcli of leaden-silvery scales,

which form a nearly continuous line along the margin of both wings;

fringe dark leaden gray; costa of fore wing gray with five small

yellowish dashes; inner margin of liind wing gray. Expanse, 26 mm.
Type.—One male, No. 142S3, U.S.N.M., Sierra de Guerrero, Mexico,

July, 1911 (R. Miiller).

. Family LYC^NID^.

Genus THECLA Fabricius.

THECLA PRIMNOZA, new species.

Wings black above, shaded with light blue on basal two-thirds of

inner margin of fore wing below cell, over most of hind wing, except

apex and a toy^ of marginal spots; a blue line at base of fringe,

which is white-tipped; long tail at end of vein 2 white-tipped.

Costa of fore wing strongly angled near base in both sexes; male

with a brand of dark gray scales extending subcostally, the brand

nearly as long as half the length of the wdng. Beneath dark gra}";

fore wing with a wavy white liner beyond the middle, which is broken

at vein 2 and lost in the whitish inner shading below; a submar-

ginal row of whitish lunules, filled outwardly wdtli whitish above

and with blackish below. Hind wing gray on the basal third, washed

with whitish beyond; a neat white crescent in the cell; three white

lunules below and bej^ond, followed by a curved line of lunules

across the wing at about the middle; another line at outer third,

less distinctly lunular and edged without with dark; a black dot

with red wdthin above vein 2; some gray clouding before the termen;

a terminal dark line; fringe whitish. Expanse, 30 mm.
Cotypes.—One male, one female. No. 14277, U.S.N.M., ^lisantla,

Mexico, June, 1911 (R. Miiller); Santa Rosa, State of Vera Cruz,

Mexico, May, 1906 (W. Schaus).

This is allied to T. primno Godman and Salvin, of which the male

is unknown. The very peculiar -male sex mark will reailily dis-

tinguish this group.
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THECLA ZENATDA, new species.

Black, the male overspread with metallic blue except the margins

of the \nngs; an elliptical brown sex mark occup^ang the outer half

of the cell; female with pale blue at base of fore wing and over-

spreading most of hind wing except the costal area. Beneath

dark brown-gi-ay; fore ^ying ^^-ith a fine white submarginal lunu-

lated line, terminating at vein 2, preceded by a broad dark gray

shade; hind wang mth a dark gray shade at base and subtermin-

ally; an inner lunulated white line which forms a number of irreg-

ular marks at the end of the cell; an outer irregularly lunulated line

across the wing; a submarginal wavy dark line in a whitish field,

with a black dot preceded by red above vein 2; edge wliite, with a

black line at base of fringe; long tail tipped with white. Expanse,

29-31 mm.
Cotypes.—One male, one female, No. 14278, U.S.N.M., Santa

Rosa, State of Vera Cruz, Mexico, August, 1906 (W. Schaus).

THECLA GREPPA, new species.

Black above, the fore wings dark blue on basal three-fourths in

and below cell, the hind wing blue except extreme margin and

costal area; long tail at vein 2 and short one at vein 3 tipped with

white; sex mark double, the upper portion generally appearing

slaty gray, the lower blackish brown. Beneath Ught silvery gray,

nearly white; on fore wing a slightly bent white line beyond the

middle preceded by a gray and red shade, which is cut by the white

veins; the Hne stops at vein 2; submarginal line slender, gray, cut

by the veins; liind wing with a mesial row of light red spots of

irregular sizes, the second from the costa small and placed somewhat

inward, the two next the inner margin forming a line and placed

somewhat outwardly; a submarginal gray line, broken into lunules,

covering a red spot with black center above vein 2; another red

spot at anal angle; slight gray spottings along the margin. Expanse,

29 mm.
Cotypes.—Three males. No. 14279, U.S.N.M., Misantla, Mexico,.

June, 1911 (R. Mtiller); Santa Rosa, State of Vera Cruz, Mexico,

May and August, 1906 (W. Schaus).

This species is allied to T. pJiilinna Hewitson, but is much wliiter

below.

Family HESPERIID.E.

Genus HETEROPIA Mabille.i

HETEROPIA CYLEDIS, new species.

Bronzy brown, the mngs above washed with yellowish at base,

on the fore mng to the middle, on the hind wing nearly throughout,

' Not Heteropia Carter, which has precedence.
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excepting only on costa and narrowly on outer margin; fringes check-

ered black and white; on fore wing a row of four whitish subhyaline

spots from middle of costa directed toward tornus, the costal spot

di^'ided by a vein, the one in the cell indented; a spot between veins

3 and 4 and a little one beyond; an oblique subapical row of three

small ones. Beneath the spots are repeated; the wing is gray at the

tip, w4th streaks of white in which are black irrorations; a yellow

shade on inner margin. Hind wing dark gray; a broad submarginal

white band, distinct only centrally, fading out toward costa and

anal angle, irrorated \\ath gray; in the basal field are angular black

markings forming a subcostal bar crossed by a median bar, with a

branch running along the lower part of the white submarginal band.

Expanse, 53 mm.
T)//>f.—Male, No. 14220, U.S.N.M., Tehuacan, Mexico, April,

1911 (R.^Muller).

Genus THRACIDES Hubner.

THRACIDES URIDON, new species.

Black above, the body and bases of both wings shot with bright

metallic blue. Fore wing with a whitish patch in the center, pointed

outwardly. Beneath dark brownish gra}'-; costse of both wings white

at base; fore wing \vith an oblique white band, broadening below,

the ground color darker before and bej'ond it; a curved subapical

dark bar. Hind mngs ^vith discal and median curved dark bands.

Expanse, 49 mm.
Type.—Female, No. 14221, U.S.N.M., Guerrero, Mexico, March,

1911 (R. Miiller).

Genus THORYBES Scudder.

THORYBES THEDEA, new species.

Brown; fore \\ing ^\'ith a broad black bar near the middle, not

reaching costa nor inner margin, indented without at veins 2 and 3;

two white specks beyond it in the cell and one subcostally; four

subapical h3^aline-whitish spots m an oblique row; a small black-

edged spot above vem 3 ; a double one above vein 2 ; a double black

spot above vein 1, its upper portion small and moved outward.

Hind AN-ing with traces of an outer mesial row of dark spots. Beneath

on the fore wing the spots are more faintly repeated; iimer margin

broadly yellowish; hind wing with an outer mesial narrow dark band,

faintly followed by yello\nsh spottings. Expanse, 40 mm.
Type.—One female, No. 14274, U.S.N.M., Tehaucan, Mexico, June,

1911 (R. MuUer).
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Genus STAPHYLUS Godnian and Salvin.

STAPHYLUS LITUS, new species.

Black; the wings with a faint bronzy reflection, without markings.

Head and collar with some cupreous scales. Beneath black with

slight greenish reflection; palpi below, pectus and a double ventral

line on abdomen white; a few white scales in the fringe at apex of

fore wing. Scales in the costal fold yellowish. Expanse, 25 mm.
Type.—One male, No. 14275, U.S.N.M., Sierra de Guerrero, Mexico,

June, 1911 (R. MiiUer).

Genus BUTLERIA Kirby.

BUTLERIA ^A, new species.

Black above; fore wing with a minute white speck in tHe cell, an

elongate one below, two beyond subcostaUy and an outer curved row

of four, none above vein 4; hind wing with a mesial row of small

specks, one below vein 2 distinct. Beneath a little powdered with

brassy; white spots larger and more distinct; on the fore wings as

above; on the hind wings a spot in ceU; a mesial row of four, the

upper two elongate and slanting in opposite directions; an outer row

of six, the one near anal angle moved inward. Expanse, 19 mm.
Cotypes.—Two males, No. 14276, U.S.N.M., Sierra de Guerrero,

Mexico, June, 1911 (R. MiiUer); Oaxaca, Mexico (W. Schaus).

Family PAPILIONID^E.

Genus BARONIA Salvin.

BARONIA BREVICORNIS Salvin.

Besides the form of the female resembling the male, and wliich is

figured in the "Biologia Centrali-Americana " there are before me
two very dissimilar dimorphic forms, which seem worthy of

description.
Dimorphic fonn EUSEMNA^ new.

Wings fulvous above, the veins Imed with black; fore wmg with

the costa black, a broken bar across the cell to vein 3 and one at end

of cell; apex and outer margin black; three yellow elliptical spots m
the interspaces beyond the cell, one below the costa, three in a line

below vem 8, and four submarginal, below vein 7. Hind wing with

the veins beyond the ceU black-lined; a spot between veins 6 and 7;

outer margin broadly black with submarginal fulvous spots between
the veins. Beneath the fore wing is fulvous on the inner area, the

sUvery white markings on both wings being as in the typical form.

Type.—One female. No. 14280, U.S.N.M., Sierra de Guerrero,

Mexico, June, 1911 (R. Muller).
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Dimorphic fonn PHRONIMA, new.

Wings black above; two subapical rows of yellow spots on fore

wing, the inner of four spots in a line, the outer of four in a very irregu-

lar row, no spot above vein 5; liind wing with the submarginal row
present above veins 2, 3, and 4, the one below vein 2 double, and a

little one farther in above vein 6. Beneath black, all the silver marks

toward the base absent; on fore wmg a spot in the cell and three

outer irregular tows; on hind wing two outer rows of small spots

between the veins.

Type.—One female, No. 14281, U.S.N.M., Sierra de Guerrero,

Mexico, July, 1911 (R. Muller).

Superfamily SPHINGOIDEA.

FamUy SPHINGIDyE.

Genus HYLOICUS Hubner.

HYLOICUS ADUMBRA.TA, new species.

Gray, edges of collar and patagiae black. Abdomen broadly black

on the sides with five elliptical pale-yellow segmentary spots ; a nar-

row dorsal black line; venter gray with a central black line. Head
and palpi gray with some black about the orbits. Fore wing gray;

a black patch near base on inner margin; a black line above median

vem, doubled beyond the cell and four dashes in the interspaces, the

upper one joming tlie apical dash; a submargmal Ime below vein 4,

rumiing obliquely inwardly, edged with wliitish without. Hind wing

black with gray bands sub-basally, mesially and on margin. Expanse,

85 mm.
Type.—One male, No. 13853, U.S.N.M., Zacualpan, Mexico, Sep-

tember, 1910 (R. Muller).

Genus AMPLYPTERUS Hubner.

AMPLYPTERUS GLOBIFER, new species.

Pale olivaceous ochery; legs brown; vertex of head and a large

patch covermg patagia olive brown. Fore whig with a large olive-

brown patch near base close to inner margin, pyriform, the prolonga-

tion directed towards base, the upper edge crossmg median vein.

Sub-basal and faint double median lines crossmg whig; outer Ime

parallel to margm, bro\\'n, shading into an irregular shading that

covers the outer third of whig; it becomes bluish and dark on inner

marghi and contains there a bent black Ihie; above this there is a

lightening and another at costa, this last squarely cut outwardly by a

brown shade. Hind ^nng dark rose-color except on inner margin,

with a broad submargmal brown shade, constricted opposite the sub-
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basal indentations of the margin; two mesial shaded lines, most

distinct near inner margin, the outer one close to the siibmarginal

shade. Expanse, 115 mm.'

Type.—One male. No. 13854, U.S.N.M., Mineras de Zacualpan

(near Mexico City), Mexico, August, 1910 (R. Miiller).

Superfamily SATURNOIDEA.

Family SATURNIID^

Genus ROTHSCHILDIA Grote.

ROTHSCHILDIA LICHTENBA, new species.

Mouse gray; collar and base of abdomen with a broad white band;

sides of abdomen wliite with a row of red points; a sublateral row of

red patches. Fore wing wdth the inner band angled, white, broad,

edged with red within and black without, the latter broken on the

angulation, while the wdiite is produced famtly along vems 2 and 3

;

discal hyaline spot rounded, touching the outer band, edged with

white and black; outer band w^hite, strongly crenulate within and

edged with black, edged with pow^dery red without; submarginal

space powdered with lilacine on its basal half throughout, the follow-

ing clay-colored space edged with browTi and divided by the veins

and intravenular scallops into geminate patches; of these the sub-

apical one contains three black spots; a white line from the apex

with two teeth above limits the subapical pale lilacine area. Marginal

space wiiite within, clay-colored without, cut by the veins. Hind

wing similarly colored, the um^er band slight and concave; sub-

marginal clay-colored band nearly fUled by dumb-bell-shaped spots,

black at their ends, red in the centers, followed by a dark line and

little white patches near margin, representing the submarginal white

of the fore wing. Expanse, 90 mm.
Type.—One male. No. 13855, U.S.N.M., Salina Cruz, State of

Oaxaca, Mexico, September, 1906 (W. Schaus).

This species was determined as new^ by ^Ir. Schaus.

Genus AGAPEMA Neunnoegen and Dyar.

AGAPEMA COPAXOroES, new species.

Gray brow^n, the collar brownish wiiite. Wings darker at the base

without distinct inner line; discal mark rosy red, ringed with black,

with linear hyaline center; outer line zigzag, linear, blackish, but

defined cliiefly by the following pale marginal space, which shades

again darker to the edge; an apical wiiite dash on fore wing with a

crimson and black spot inwardly. On the hind wing the marginal

space is less pale and the black zigzag line therefore less distinct.

Expanse, 78 mm.
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Type.—One specimen, No. 13S56, U.S.X.M., Iguala, State of Guer-

rero, Mexico, 2,400 feet, June, 1906 (W. Schaus).

This species was determined as new by Mr. Schaus.

Genus AUTOMERIS Hubner.

AUTOMERIS MELMON, new species.

Fore wings rather sharply pointetl at apex in both sexes. Male

yellow, the fore wing with two outer lines of brownish gray spots,

both nearly straight; discal mark a ring of spots around a central

one; traces of an inner line. Hind wing with the disk ocher yellow,

the inner margin pink ; round discal ocellus with powdery white and

a central white pupil; outer line black, evenly curved; submarginal

line and fringe red-brown. Body dark yellow, the abdomen with

dorsal dark rosy shading. Expanse, 51 mm.
Female dark rosy broAm, the fore wing nearly uniform; inner and

outer lines and discal mark indicated by Uncs of white scales; sub-

marginal line a sUghtly lighter shade ^vlth a deepening of the ground

color within. Hind wing with the margin rosy instead of yellow and

the submarginal reddish shade broader; otherwise as in the male.

Body dark rosy. Expanse, 56 mm.
Cotypes.—Two males, one female, No. 13857, U.S.N.M., Mexico,

without exact locality, July 26, 1906 (R. Miiller, Nos. 148 and 527).

AUTOMERIS DANDEMON, new species.

Male 3'ellow, female dark rose color, as m the preceding, but the

wings are not so pointed at apex. The submarginal line on fore

wings of male is absent, and only faintly indicated in female, the outer

line being nearer the margin than in melmon. Hind wings with the

pink shading on inner margin spreading largely over the disk in both

sexes, also the markings similar to those of melmon. In the female

the submarginal band is scarcely darker than the marginal area.

Cotypes.—Four males, one female, No. 13858, U.S.N.M., Cuerna-

vaca, Mexico, July and August, 1906 (W. Schaus).

Mr. Schaus took a specimen of this species to London for compari-

son and returned it without comment.

AUTOMERIS COLENON, new species.

As in the preceding species, but the Unes crenulate and wavy. In

the male a zigzag inner Une is evident, the discal ringlet of dots is

filled in \\\i\\ a brownish shade and there is an irregular waved sub-

margmal line. In the female the lines are indicated by lines of

whitish scales, the outer line strongly crenulate; submarginal line

indicated b}^ the limitation of the slightly paler marginal area. Ilind
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wings of the male with a broad dark rosy shade on inner margin, the

other marldngs as in the preceding species. Female with the disk

dark orange, the outer bands and inner shade not strongly contrasted.

Cotypes.—Four males, two females, No. 13859, U.S.N.M., Cuer-

navaca, Mexico, July, 1906 (W. Schaus).

Mr. Schaus says that the female is in the British Museum under the

name Automeris cogena Felder, but that it does not agree with Felder's

figure.

AUTOMERIS THYREON, new species.

Male brownish tan-color, the fore wing with the inner line distinct,

blackish, of three arcs in a line and two strongly dislocated ones;

discal mark of arcs in an ellipse with central spot, grayish filled;

outer line blacldsh, of short arcs in a straight line; submarginal line

of brownish red spots, distinctly discolorous, in an undulating row.

Hmd wing with the disk orange-tan, the inner margin broadly dull

rose; discal ocellus rather small, black, with central powdering and

white dash; outer line black, evenly curved; submarginal line red.

Expanse, 47 mm.
Female purple-brown, abdomen dorsally coherous. Fore wing

with the basal space and discal lunule broadly brownish ocher, paler

than the rest of the wing; outer line of ocher lunules with a dark

bordering shade without; a submarginal dark shade. Hind wing

ocher with purplish brown shade on inner margin; discal ocellus and

outer line black; submarginal line purple brown; fringe red-brown.

Expanse 53 mm.
Cotypes.—Thirteen males, two females. No. 13860, U.S.N.M.,

Cuernavaca, Mexico, June and August, 1906 (W. Schaus).

^Ir. Schaus compared the female in London and labeled it "Seems
also distinct; nothing like it here."

Genus COLORADIA Blake.

COLORADIA EUPHROSYNE, new species.

Dark gray; body parts nearly black; fore femora with some crim-

son hairs; antennae testaceous; fore wing shaded with blackish,

except across and beyond cell; lines broad, diffused, of the same dark

color; discal spot round, black. Hind wing dark crimson with

mesial blackish shade and broad outer border; discal spot round,

darker. Beneath both wings crimson with mesial and broad outer

bands; discal spots large, rounded, blacker than the bands. Expanse,

62 mm.
Type.—One male. No. 14077, U.S.N.M., Mexico City, Mexico^

July, 1910 (R. Miiller).
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Family CITHERONIID^.

Genus CITHERONIA Hubner.

CITHERONIA BELEDONON, new species.

Head and thorax variegated with yellow and vermillion; abdomen
Vermillion above, with yellow basal segmental bands, yellow below

with lateral and subventral vermillion spots. Fore wing gray, the

veins lined in red; a submarginal wavy orange-red band, broken

above; a yellow spot at base, an angular one in cell and small one

below base of vein 2; an outer row of spots between the veins, the

two costal ones elliptical, large, and confluent, the ones below veins

4 and 1 moderate, pyriform, the others small, none below vein 5.

Hind wing with the ground yellow, the veins lined with red and a red

basal shading; a red outer band, nearly pure red in the male, shaded

with gray in spots between the veins in the female; a marginal gray

band, cut into spots by the red veins, this band broadest and most
distinct in the female, but present in the male also. Expanse:
Male, 98 mm.; female, 118 mm.

Cotypes.—No. 14215, U.S.N.M., Cuernavaca, Mexico; male, May,
1911 (R. Muller); female, July, 1906 (W. Schaus).

Allied to C. mexicana Grote and Robinson, but with the costo-

subapical spots larger and paler yellow, the hind wings of the male
round and fuller and marked similarly to those of the female.

Genus ADELOCEPHALA Boisduval.

ADELOCEPHALA XANTHOCHROIA, new species.

Orange yellow; foro wing with large sparse purplisli strigae; inner

line slender, purplisli, curved a little in the cell; discal mark double,

tlie upper spot small, purplish, the lower white, angular, edged with
purplish; outer line narrow, straight, from costa before apex to near

middle of inner margin; a purplish shade along the fringe of the

margin. Hind wing with a crimson patch on inner part of wing from
base toward tornus, the inner margin itself yellow like the rest of the

wing. Beneath, fore wing with a large black discal patch, containing

two white points; an outer line on both wings, distinct only toward
the apex. Expanse, 69 mm.

Type.—Ma\e, No. 14028, U.S.N.M., Misantla, Mexico, May, 1910

(R. Muller).

20441°—Proc.N .M. vol .42—12 4
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Superfamily BOMBYCOIDEA.

Family SYNTOMIID/E.

Genus HYALEUCEREA Butler.

HYALEUCEREA AGYLLOIDES, new species.

Wliite, without markings. The wings are narrow, the fore wing

pointed, the apex depressed. Pectinations of the antennae and eyes

black. Expanse, 27 mm.
Ty2)e.—Female, No. 13919, U.S.N.M., Orizaba, Mexico, January,

1911 (R. Muller).

Family LITHOSIID^.

Genus NYCTOSIA Hampson.

NYCTOSIA POICILONOTUS, new species.

Front of head gray, vertex orange; disk of thorax orange, tegulse

and patagia gray; sides of thorax below orange and rosy; abdomen
blue-black, the basal segment above rosy, the tip orange. Fore wing

leaden gray. Hind wing rosy red with narrow costal and outer mar-

gin of dark gray. Beneath as above. Expanse, 40 mm.
Type.—Male, No. 14213, U.S.N.M., Mexico City, Mexico, June,

1911 (R. Muller).

Genus AGYLLA Walker.

AGYLLA IDOLON, new species.

White, head and collar dull ocher; fore wmgs gray beneath; legs

and abdomen beneath tinged with dull ocher. Expanse, 27-30 mm.
The male has the antennae with bristles and cilia; no secondar}^

sexual characters.

Cotypes.—Male and female. No. 14272, U.S.N.M., Mexico City,

Mexico, June and July, 1911 (R. Muller).

ARDONIPSA, new genus.

Fore wing with vein 5 present; hind wing with vein 5 present;

fore wmg without an areole; vems 7-8 and 9-10 on separate stalks;

hind \ving with vein 5 from middle of cell.

Genotype.—Ardonipsa melas, new species.

ARDONIPSA MELAS, new species.

Fore vnng dull black; huid wing and body blue-black. Beneath
black, with a greenish-blue reflection, stronger than above. Expanse,
26 mm.
Type.—M&le, No. 13953, U.S.N.M., Cuernavaca, Mexico, July,

1906 (W. Schaus).

The specimen was kindly examined by Sir G. F. Hampson, who
labeled it "New genus and species near Ardonio.''
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Family AllCTIID^.

Genus HALISIDOTA Hubner.

HALISIDOTA NIMBIFACTA, new species.

Pale straw-yellow, the hind wings yellowish white, semiliyaline.

Fore wings opaque, pale yellow, the markings pale brown, faint and.

nearl}^ obliterate; these are in the form of chainlike bands, with a

dark discoloration at the end of the ceil and a small speck in the sub-

margmal band between veins 5 and 6. The markings are much as

in Halisidota thyopliora Schaus but ver}^ much fainter as well as being

more regular and chainlike. Expanse: Male, 22 mm.; female,

30 mm.
Cotypes.—Two males, seven females. No. 13844, U.S.N.M., Santa

Rosa, State of Vera Cruz, Mexico, July, 1906 (W. Schaus); Guadala-

jara, Mexico (Schaus collection).

HALISIDOTA NIMBISCRIPTA, new species.

Pale straw-color. Antennae of the male broadly pectinated. Fore
wmg pointed, marked with many fine pulverulent confused lines;

these consist of the ordmary transverse catenulate markings but

confused and confluent; the submargmal and margmal rows are

most distinct, the former a line of cusps, the latter of small ringlets;

a darker dot above vein 5; a shght yellow shading through the cell

and outwardly from it. Expanse, 45 mm.
Type.—Male, No. 13920, U.S.N.M., Iguala, State of Guerrero,

Mexico, 2,400 feet, July, 1906 (W. Schaus).

Mr. Schaus determined this species as new and says it is near

Halisidota nehulosa Rothschild.

HALISIDOTA CARINATOR, new species.

Allied to cinctipes Grote and schausi Rothschild, but smaller and
more darkly colored. The giound color of the fore wings is ocher

yellow, not the pale whitish ochcry of the two species mentioned,

while the hind wings are of a strong ocher yellow color throughout,

not semiliyaline whitish with yellow wash on the inner area. The
markings are as in schausi, a little darker and more distinctly limited

by their dark borders. Expanse, 37 to 47 mm.
Cotypes.—Seventeen males, eight females, No. 13681, U.S.N.M.,

Orizaba, Mexico, April 11, 1906 (R. Midler), March 13, 1908 (F.

Knab); Cordoba, Mexico, March 13, 1908 (F. Knab); Jalapa, Mexico

(Schaus collection); Coatepec, ^Mexico (Schaus collection).

The species runs into a dark form resembling atra Druce. Seveial

of the males have a tint of black in the hind wings, one being dis-
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tinctly black-shaded except along the margins of the wing. Another,

from Orizaba, has the hind wings entirely black, the abdomen also

black above, but the fore wings scarcely tinged by the dark color.

Another, from Cuernavaca, has the hind wings still blacker, the

abdomen deep black above, the fore wings brown, as described for

fuliginosa Rothschild. A female from IMerida, Venezuela, agrees

closely in color with the description of hricenoi Rothschild, but the

markings of these two forms are so incompletely described that I

can not decide whether my specimens should be referred to these

species or not. If it should prove to be so, the present species must

be knoAvn as Halisidota fuliginosa Rothschild, with hricenoi Roth-

schild as a sjTionym and carinator Dyar as the name of the normal

light-colored form.

HALISIDOTA SCHAUSI RothschUd.

The specimens before me from Mexico and Venezuela appear abso-

utely identical, so that I am inclined to consider the races pallida

Rothschild and meridensis Rothschild as unnecessaiy and would

place the names in the sjaionymy. The species scJiausi itself is not

strongly separated from cinctipes Grote, yet perhaps sufficiently so.

Cinctipes inhabits Cuba and southern Florida, while schausi flour-

ishes upon the mainland from Mexico to Argentina. The following

race appears not to have been characterized by Rothschild, and,

though not a Mexican development, may properly be considered here.

HALISroOTA SCHAUSI RUSCHEWEYEa, new subspecies.

Similar to //. schausi hraziliensis Rothschild, but pale, the mark-

ings faintly traced, and not relieved from the ground color.

Cotypes.—One male, three females. No. 13682, U.S.N.M., Buenos

Aires, Argentina (G. Ruscheweyh).

HALISIDOTA UNDERWOODI Rothschild.

It appears to me ver}^ doubtful whether this should rightly be

considered as a distinct species and not a race of cinctipes Grote.

However, as cinctipes is well isolated geographically, and as under-

woodi has thrown off a form in Arizona, davisii Hy. Edwards, which

is probably best considered as a species, I am inclined to let the

names stand as Rothschild has placed them. H. underwoodi in its

normal Mexican form has the markings broad and fully developed.

My specimens have a tendency to melanism in the direction of aira

Druce, though I have no dark ones before me. Rothschild defines a

race from Trinidad and Guiana as smaller and paler with a larger

discoidal stigma. The following form may perhaps be separated.
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HALISIDOTA UNDERWOODI MODALIS. new subspecies.

Similar to underwoodi underwoodi, but paler, with the discoidal

stigma smaller and often disconnected from the costal markings.

The size is the same.

Cotypes.—Two males, three females, No. 13683, U.S.N.M., Aroa,

Venezuela (Schaus collection).

The markings of the abdomen beneath are as in interlineaia Walker,

rather than as in underwoodi, but I place it as a race of the latter on
account of the markings of the upper side, the black edges of the

wing markings being small and not diffused.

HALlSmOTA UNDERWOODI INSTABILIS, new subspecies.

In this form the markings of the fore wings are curiously reduced,

with a tendency toward the pattern of davisii Edwards. The sub-

marginal band is nearly completely obliterated, only a costal and
mai-ginal spot being left, with sometimes one between veins 4 and 5.

The black bordei-s of the remaining markings are distinct; the mesial

band traverses the wing as a narrow riband, spreading out on the

inner margin in a black line nearly to base, and also general!}^ out-

ward to the remains of the submarginal band. Abdomen beneath
with a broken lateral black line, but without ventral spots.

Cotypes.—Three males, No. 13684, U.S.N.M., Cuernavaca, Mexico,

June and August, 1906 (W. Schaus). The August specimen is much
lighter in color than the othei-s and has the costal markings reduced
and broken.

This may perhaps be the form referred to by Rothschild ^ as occa-

sional }klexican examples of Haliddota interlineaia interlineata Walker,
but I can hardly think so, as the males of interlineata as Iviiown to me
are small, with pointed wings and the black markings very heavj'

on the costal area.

Genus HYPOCRISIAS Hampson.

HYPOCRISLAS LISOMA, new species.

Ground color soiled white, shaded with rather dark brown. The
body parts are of a gra^-ish cast from the sprinkling of brown on the

pale ground. Fore \\\\\g soiled whitish, the brown markings much
shaded and illy defiaed. The terminal space is dark browTi, rather

narrow, and just within it is a wwxy band of pale conjoined spots of

the ground color. There is another pale line beyond the ceU but
much narrower and less weU defined and a still more obscure broader
one across the middle of the cell. Discal mark reniform, outlined m
brown, but not conspicuous; the wing is generally irrorated and

> Nov. Zool., vol. 6, 1909, p. 283.
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shadetl with browTi. Iliiid wing soiled whitish, with a siibmarginal

shaded brownish band. Expanse, 35 mm.
Type.—One male, No. 13S45, U.S.N.M., Mexico City, Mexico, July,

1910 (R. Miiller).

HYPOCRISIAS BERTHULA, new species.

Ground color of fore wing pale yellow, appearmg in a large spot at

basal third of costa two spots above each other at the end of the cell,

a half row of small spots beyond and a complete subterminal row;

besides these are a few small spots subbasally and running do\\Ti from

the large costal spot. The rest of the wing is shaded mth dark

brown, heavily so over the median space and terminally, more lightly

at base and subterminaUy. Hind vnng yello^vish white, vdth a discal

mark, a brown terminal border on apical half and a slight subtermmal

marking of a row of saggitate connected markings on the veins.

Expanse, 38 mm.
Type.—One male. No. 13846, U.S.N.M., Tehuacan, Mexico,

September, 1908 (R. Miiller).

This species resembles Hypocrisias minima Neumoegen, but the

markings of the fore wing are different, while the liind wings are not

immaculate as in that form.

Genus AMMALO Walkero

AMMALO PARANOMON, new species.

Head and thorax dark brown; abdomen brown \vith black seg-

mental rings, the basal hairs above long and red, obscuring the bands

on the basal segments; legs brown, becoming black outwardly on

tibiae and tarsi, inside of fore femora and tips of hmd tibiae reddish.

Fore wing roughly squamose, dark umber bro"\vn with blackish

markings; these consist of a stripe along costa and inner margin, the

latter interrupted by reddish hairs at base; joining these are a small

subbasal band, an inner broad curved band, a broad outer band
nearly touching the marginal band; a square discal patch fused to

the costal stripe; a termmal row of minute umber dots at the ends

of the veins. Hind wing pale red with a broad gray submarginal

band, narrowly separated from the gray fringe by reddish. Expanse,
58 mm.

Type.—One male, No. 14273, U.S.N.M., Zacualpan, Mexico, June,

1911 (R. Miiller).

This species would appear to be more allied to the genus Elysius

than to the one in wliich I have placed it, but vein 10 is clearly stalked

on both mngs. Vein 8 of the hind wings is small and weak, faintly

attaining the costa as is often the case in Elysius, but not in Ammalo.
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EPICRISIAS, new genus.

Hind \\-ing with vein 4 present; hind wing with veins 6 and 7

separate; fore wino; with vein 11 from the cell; vein 10 from the cell;

palpi porrect; hind wing with veins 3, 4, 5 separate; hind tihiaj with

two iiairs of spurs; fore tibiae unarmed; vein 3 from near angle of

cell; fore wing broad; proboscis fully developed; palpi with the third

joint long, spatuUite, smoothly scaled.

Genotype.—Epicrisias eschara, new species.

EPICRISIAS ESCHARA, new species.

Reddish orange; body orange, vertex of head and tegulseocherous,

the following parts black: palpi, front, sides of thorax, legs, except

fore coxa?, a lateral stripe on the abdomen, the pair becommg con-

joined posteriorly and covering the venter of the last segment and

half of the penultimate one; antennae black, shorty pectinated in the

female. Fore wing rosy orange, shading to orange along the costa

and outer margin, the vestiture transversely squamose basally.

Hind ^\'ing rosy, semitranslucent centrally, orange tinted along costa

and margin. Expanse, 54 mm.
Type.—One female. No. 13847, U.S.N.M., Zacualpan, Mexico,

June, 1910 (R. Miiller).

Genus CALIDOTA Dyar.

CALIDOTA MOMIS, new species.

Body and legs gray, vertex of head and collar dull ocher, the latter

with two large black points; abdomen ocherous above, with a row of

dorsal black spots, well separated. Fore wing gray with three black

points, one in the cell, two beyond, above the bases of veins 4 and 5,

respectively; hind wing semihyaline whitish, the veins dark, the

mai'gui broadly gray shaded. Expanse, 50 mm.
Cotypes.— Male, No. 13848, U.S.N.M., Jalapa, Mexico (Schaiis col-

lection); female, Misantla, Mexico^ June, 1910 (R. ^liiller).

Allied to C. gemma Schaus from Venezuela.

CALIDOTA ALBATICOSTA, new species.

Head gray, crimson behind; thorax dark gray doi-sally Anth a white

line along anterior edge of collar, tinged with crimson beneath;

abdomen crimson above ^^'ith a dorsal series of small dark points;

venter whitish with a lateral row of dark spots, the last two segments

dark beneath. Fore wing dark gray, the costa broady white almost

to apex. Hind \ving wliite, the veins dark. Expanse, 37 mm.
Type.—One male, No. 13849, U.S.N.M., Tehuacan, Mexico, Sep-

tember, 1910 (R. Miiller).

This species in its w^ing shape and coloration resembles species of

the genus Euchsetias, and is unlike most of the Calidota.
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Genus EUCH^^TIAS Lyman.

EUCH^TIAS PARAZONA, new species.

Dark, blackish gray; back of head with two orange points and an

orange stripe running to the base of the wing; fore coxas crimson;

abdomen red above with segmental black bands, the anal tuft white,

gray below. Fore wing blacldsh gray, the costa orange yellow nearly

to apex; fringes of both wings wliitish. Expanse, 48 mm.
Type.—One female, No. 14214, U.S.N.M., Misantla, Mexico, July,

1911 (R. Muller).

Genus HYPHANTRIA Harris.

HYPHANTRIA PENTHETRIA, new species.

Head and collar wliite, the palpal hairs, a spot on front and two on

collar dark gray. Thorax yellowish white, the patagia striped with

gray inwardly: Legs white, ringed with black, the fore femora and

tibise marked with orange. Abdomen orange above, white beneath,

with a dorsal series of transverse black marks, a lateral and small

sublateral row of spots. Fore wing blackish gray, the veins lined

with wliite except the discal cross-vein; the subcostal white streak

above the cell is very broad as also on the basal liaK of vein 1, and

there is a broad streak on the submedian fold, not reachmg base

or margin; fringe white except in a patch at vein 3. Hind wing

blackish with a white ray on submedian fold, the fringe white except

at the end of vein 3. Expanse, 34 mm.
Type.—One male. No. 13850, U.S.N.M., Tehuacan, Mexico, August,

1910 (R. Miiller).

Genus ECPANTHERIA Hubner.

ECPANTHERIA EURIPIDES, new species.

Head blue-black in front, yellowish white on vortex; tegulse

broadly blue-black with narrow orange edges; thorax greenish black,

the patagia with orange edges. Abdomen orange with two dorsal

rows of small black spots, a lateral row, the venter banded with black,

the last segment wholly black. Fore wing cream color, crossed by
rows of large angular deep black spots; a minute one at base; first

row of two and a line below vein 1 ; second row of three narrow spots;

third row of five large spots, either square or triangular; a double

lunate bar at end of cell ; fourth row of seven narrow spots ; fifth row
of four spots above end of median vein; sixth row marginal of four

small spots above, each divided by pale veins, a streak above vein 4,

a large spot between 3 and 4, two between veins 2 and 3, obhquely
divided, a large one between 1 and 2, obliquely divided by a narrow
line, and small one on iimer mai^in; the larger cross-lines of the
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cream colored ground have centering orange streaks. Hind wing
pointed at tornus, orange yellow, with gray spot at end of cell

and four small ones in a square near apex. Legs entirely black.

Expanse, 50 mm.
Type.—One male. No. 13851, U.S.N.M., Mexico (Ritchie, through

J. boll).

Allied to E. cotyora Druce, the markings blacker, more angular and
differently arranged, tlie hind ^vings yellow and more pointed at

tornus.

Family NOCTUID^.
Subfamily A.GrROTIN"JK.

Genus POROSAGROTIS Smith.

POROSAGROTIS CAMALPA, new species.

Fore wing purphsh gray; basal space broadly lighter gray; inner

line pale, straight, of three shallow arcs, bordered with blackish, most
strongly so without; claviform a pale dash, indistinctlj^ darker out-

lined; reniform large, round, a Uttle pear-shaped, gray; reniform

also pale but \nt\i darker center; cell dark, but hardly filled with a

different color; outer hue pale, slender, excurved over cell, with a

slightly darker inner edge; subterminal hne irregularly waved, pre-

ceded by a dark shade; fringe pale. Hind mng cinereous with pale

fringe. Expanse, 31 mm.
Type.—Fem&le, No. 13921, U.S.N.M., Mexico City, Mexico, August,

1910 (R. Midler).

Genus EPISILIA Hubner.

EPISILIA CYMINOPRISTES, new species.

Thorax and fore \\angs brownish gra;,', uniform, shining; a small

dark dash in place of orbicular and a small spot for reniform; outer

line a row of small dark dots, evenly curved, inconspicuous; terminal

dots more distinct than these and more separated. Hind ^^dng

whitish with gray terminal hne; veins darkened especially above cell.

Expanse, 53 mm.
Type.—Femsile, No. 13922, U.S.N.M., Mexico City, Mexico, August,

1910 (R. Miiller).

Genus LYCOPHOTIA Hubner.

LYCOPHOTLA PAMPOLYCALA, new species.

Violaceous gray; fore wing with a broad ochraceous subcostal

stripe, reaching to the reniform, with three light costal spots above
it, equally sj^aced; reniform large, semilunate, pale ocherous, with a

curved central brown hne; orbicular pale, black ringed; a black inner
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margin to the reniform; a black broken line in submedian fold at

base, followed by the black claviform; hnes pale, rather broad and

illy defined, their dark edges indistinct, the mner shghtly wavy, the

outer excurved over cell ; subterminal line pale, incurved at submedian

and discal areas; termmal space larger, with terminal row of black

dots. Hind wing white, subpellucid, with a dark terminal line.

Expanse, 33 mm.
The female before me is similar, but the black shadmgs more dis-

tinct. The cell is filled in with black between the stigmata and there

is a little black beyond the reniform; the basal mark is broad and

continuously black, the claviform is fuller, while the termmal space

has the veins black-lined. Hind wing with gray shading at the apex.

Expanse, 35 mm.
Cotypes.—Xo. 14210, U.S.N.M., male, Cuernavaca, Mexico, May,

1911 (R. Miiller); female, Guerrero, Mexico (J. Doll).

LYCOPHOTIA RICmOIDES, new species.

Pale clayey ocherous; fore wing powdered with gray-brown, leav-

ing the lines of the ground color; a black dot near the base; inner

line straight, oblique, edged with blackish outwardl^^ on outer half

below; orbicular and reniform large pale rings with dark powdering

between; outer line evenly curved over cell; submarginal line slightly

waved. Hind wing with the veins soiled and dark discal spot. Ex-

panse, 43 mm.
Type.—Female, No. 14211, U.S.N.M., Cuernavaca, Mexico, May,

1911 (R. Miiller).

LYCOPHOTIA TRIPH.ENOIDES, new species.

Fore wing reddish ocherous, the terminal space clayey ocher; reni-

form large, solidly black; outer line far out, curved, pale, with slight

dusky edging ; subterminal fine a row of dots, slightly waved ; a row of

minute terminal dots. Hind wdng blackish, the fringe pale, with dark

discal mark. Below all pale, with dark discal marks and outer line on

both wings. Expanse, 41 mm.
Type.—Female, No. 14212, U.S.N.M., Mexico City, Mexico, May,

1911 (R. Miiller).

Subfamily H:A.r)ET>riI>3".^:.

Genus POLIA Ochsenheimer.

POLIA TRASCA, new species.

Rather dark gray; basal space narrowly gray, with a pale subbasal

line picked out by black spots; subbasal space broadly submetallic

ohvaceous; inner line black, obhque, nearly straight; mesial space

space dark gray, the orbicular and reniform paler, faintly dark-

outlined; outer line black, obhque, reversed in direction to the inner
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line, the pair approaching on inner margin, excurved over cell; sub-

terminal line whitish, wavy, indistinct; a black dash above tornus,

with wdiitish dash below it. Hind wing wliitish, gray-shaded at

apex and narrowly on outer margin. Expanse, 23 mm.
Ti/pe.—'Slah, No. 13923, U.S.X.M., Tehuacan, ISIexico, August.

19U) (R. Miiller).

POLIA CLEPTOSCHEMA. new species.

Fore wing gray, rather irregularl}-^ mottled; a white dash at the

base, divided and })ordered below 1)y black scales; inner line of three

whitish segments, not w^ell connected nor distinctly bordered; clavi-

form outlined in black, broad; orbicular a minute black circle; reni-

form black-outlined, w^th a white line on the outer side of the center;

outer line black, single, excurved over cell, dentate on the veins,

strongly so on vein 1 with a white cusp in submedian interspace;

subterminal line black, forming a dash on costa, a longitudinal dash

above tornus wdth white speck below it; fringe pale with central wavy
black line and two rows of dots. Hind wing whitish, stained with

gray at apex and narrowly on outer margin. Expanse, 27 mm.
Type.—Male, No. 13924, U.S.N.M., Tehuacan, Mexico, August,

1910 (R. Muller).

Genus HYSSIA Guenee.

HYSSIA NEPHROSTICTA, new species.

Brown-gray; lines blaciv, geminate, the filling somewhat paler than

the ground; subbasal dentate; imier crenuiate; a black arcforclavi-

form; orbicuhir a black ring; reniform fdled in with white, somewhat
broken and spotted; outer line excurved over cell; terminal space

darldy shaded, through wdiich loins the black subterminal line

irregularly waved. Hind wing shaded with brownish gray, the frmge
pale. Expanse, 20 mm.

Type.—Female, No. 13925, U.S.N.M., Tehuacan, Mexico, Septem-
ber, 1910 (R. Miiller).

This species was determined as new by Sir G. F, Hampson.

Genus CHABUATA Walker.

CHABUATA RECTINTJBILA, new species.

Fore wing j^owder}^ brownish gray, the lines obliterate; a subter-

mmal obhque straight pale shade from near apex to outer fourth of

inner margin ; a straight mesial dark shade ; lines in part faint h^ trace-

able, the reniform the most distinct, large, dark-fdled; a pale terminal

line; fringe the color of wing. Hind wing gray, whitish over the disk.

Expanse, 33 mm.
Type.—Female, No. 11318, U.S.N.M., Orizaba, Mexico (Schaua

collection).
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CHABUATA GRISEAGO, new species.

Fore wing light powdery gray, the markmgs obUterate ; a diffused

whitish shade from apex to outer fourth of inner margin, followed by

a dark shade, the terminal part of the wing beyond this hne darker

than the rest; the whitish Ime is obscurely geminate; a slight discol-

oration at the end of the cell. Hind wing gray, a little lighter in the

cell; fringe pale. Expanse, 28 mm.
Tifpe.—Ma,\e, No. 13926, U.S.N.M., Mexico City, Mexico, July, 1910

(R. Muller).

Genus ERIOPYGA Guenee.

ERIOPYGA CYMAX, new species.

Light red-brown; hues faint, gemmate, dark red, the filling slightly

pale; reniform ocher with two black points, the upper concrete, the

lower diffused; subterminal line pale, wavy, faint like the fillings of

the other lines. Hind wing blackish gray, the fringe pale red.

Expanse, 33 mm.
I'ype.—Male, No. 13927, U.S.N.M., Misantla, Mexico, June, 1910

(R. Mliller).

The species has broad, rather square wings.

ERIOPYGA MELANOPS, new species.

Dark gray; orbicular and reniform solidly black-filled; lines incon-

spicuous, the subbasal picked out in black; inner line double, with a

black mark at cla^dform; outer line indistinctly doubled, the outer

segment dentate, forming small streaks; terminal area darker, the

subterminal line pale, narrow, scarcely waved, yet not .rigid; a pale,

line at base of fringe. Hind wing gray, lighter on basal two-thirds.

Expanse, 28 mm.
Type.—Male, No. 13928, U.S.N.M., Zacualpan, Mexico, August,

1909 (R. MiiUer).

Svibfamily CXJCIJLLITlSrjgFG.

Genua PSEUDANARTA Grote.

PSEUDANARTA HETEROCHROA, new species.

Lightest part of ground pale ochery, largely overwashed with

oHvaceous; basal space narrowly olivaceous; subbasal space shaded
with brown; inner line whitish, oblique, incurved below vein 1;

brown marks for orbicular and reniform; veins pale over discal area,

formuig distmct points on veins 3 and 4; outer Hne whitish, curved,

faint, followed above by a triangular dark cloud on costa; a subter-

minal black shade, from apex to outer third of inner margin, relieving

the dentations on veins 3-4; a terminal row of dashes; fringe brown.
Hind \\dng with the basal half dark yellow, the outer half black;

fringe white. Expanse, 26 mm.
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Type—Usile, No. 13929, U.S.N.M., without definite locality (R.

Miillcr, No. 1379).

This species was identified by Sir G. F, ITampson.

Subfamily ^CRONYCTINvlC.

CENTROCHLORA, new genus.

Fore wing with arcole; fore tibia with claw on inner side only;

front without prominence; proboscis fully developed; thorax roughly

clothed with hair and scales; palpi short, porrect, not exceeding the

front; fore tibia short, not t\vice as long as its claw.

Genotype.— CentrocJiIora esmeraJda, new species.

Examined by Sir G. F. ITampson, who labeled it "Gen. nov. near

Agriopodes, in key near CentrarthaJ' He also suggested the names
here used.

CENTROCHLORA ESMERALDA, new species.

Dark green, collar with white points behind, patagia with white

lines and two points on posterior side of disk. Fore vdng green (faded

to yellowish in the specimen); a white point at base; orbicular,

reniform and claviform large white spots; a broad white subtermiual

band; black marldngs a triangular patch at base, nine dots on costa,

inner line below median vein, excurved between the veins, outer and
inner edges of discal spots, t^vin bars between claviform and outer

line, subtermmal line broken, powdery, sharply pointed inward on

submcdian, and a row of spots in the fringe. Hind wdng whitish,

possibly originally stained with green outwardly. Expanse, 29 mm.
Type—lMe, No. 13930, U.S.N.M., Mexico City, Mexico, July,

1909 (R. Miiller).

Genus SIMYRA Ochsenheimer.

SIMYRA UNIFACTA, new species.

Pale straw color; fore wing evenly and finely irrorated with bro^vii,

forming slight longitudinal streaks along the center of the wing and
lea%dng the veins a little paler; no markings. Hind wing creamy
white. Expanse, 38 mm.
TVpe—Male, No. 13931, U.S.N.M., Misantla, Mexico, June, 1906

(R. Miiller).

Genus PERIGEA Guen^e.

PERIGEA MENOTA, new species.

Dark gray, mottled, strigose, the ordinary lines and spots not well

relieved; reniform and orbicular large, concentric-ringed; edge of

the reniform picked out in white; outer line smooth, gently excurve<l

in the middle; subterminal line the edge of a dark shade, relieved by
whitish beyond; termen again dark. Hind wing grayish, darker on

the veins, a submarginal indistinct paler area. Beneath powdered
with gray; termen of fore wing sharply pale; hind whig with a black
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discal point, a mesial narrow line, and a subterminal shaded broad

one. Expanse, 28 mm.
Type—Yemsile, No. 14216, U.S.N.M,, Tehuacan, Mexico, Septem-

ber, 1008.

The specimen was determined by Sir G. F. Hampson, as Perigea

concisa Walker. It is extremely close to that species in marldngs,

but the form is much slenderer than any concisa in my series, while the

hind wings beneath differ considerably.

PERIGEA MICRIPPIA, new species.

Head and collar reddish bromi; disk of thorax silvery gray;

abdomen pale gray. Fore wing silvery gray marked with reddish

brown; the bro\vn color along the costa forms a patch at basal

fourth, a long one near the middle extending down between the large

concolorous stigmata, a small patch above reniform and three dots

beyond; a brown patch in base of cell before orbicular; a small

quadrate patch below orbicular; outer line double, indistinct; a

brown dash from apex to outer line, the subterminal space below it

solidly filled with brown, the terminal space less brown but likewise

solidly filled, the colors separated by a wavy luteous subterminal

line; a dark dot above tornus; a row of fine terminal black dashes;

reniform and orbicular defined from the ground color by the brown

shadings and a median longitudinal grayish shade and also a few

black specks on their margins. Hind wing soiled whitish, stained

with brown on the termen, especially broadly so at apex. Beneath

the costal region of fore wing and apex of hind wing is irregularly

blotched with dark red. Expanse, 25 mm.
Ty])e.—Male, No. 14288, U.S.N.M., Misantla, Mexico, January,

1911 (R. Miillor).

Genus APATELA Hlibner.

APATELA RAPIDAN, new species.

Uniform cmereous; fore wmg with the inner line black, double,

dentate; a black basal longitudinal line on submedian fold to end of

inner Ime, with some black shading below it ; orbicular round, black

outlined, paler than the ground color; a dark line on costa; reni-

form dark, concolorous, with a black curved line for its inner border;

outer line single but with a whitish inner edge, starting on costa above

reniform, curving broadly outward, retracted below vein 4, finely

crenulate-dentate on the veins; a black streak crossing this luie in

submedian fold to termen; a row of terminal black dots in the

fringe, becommg short dashes below. Hind wing pale grayish with

a small dark discal dot and shaded outer line, the termen darkly

shaded. Expanse, 32 mm.
Type.—Female, No. 14240, U.S.N.M., Misantla, Mexico, May, 1911

(R. Muller).
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Genus OXYCNEMIS Grote.

OXYCNEMIS MEXICANA, new species.

Cinereous, faintly lilacLne tinted; subbasal line black, angled; inner

line black, curved, the space between a little lighter than the ground
color; an irregular dusky mesial line, from costa at outer line,

bent along median vein, then angled and running obliquely out-

ward to middle of inner margin; a small dark mark in cell; outer

line blackish, irregularly waved and crenulate, followed by a dark

triangular shade at apex and then a pale area; terminal space again

cinereous. Hind wing dark gray. Expanse, 22 mm.
Type.—Female, No. 13934, U.S.N.M., Cuernavaca, Mexico, July,

1909 (R. Miiller).

Determined by Sir G. F. Ilampson. The claw on fore tibia is

minute.

Genus LAPHYGMA Guenee.

LAPHYGMA NIGRESCENS. new species.

Thorax black; fore wing grayish clay color, shaded with black;

basal space to imier line fdled with black irrorations; upper half of

median space confused with dark shadings, the dark mesial shade

running through it; clavifonn outlined; orbicular and reniform pale,

without distinct outlines and with black centers, that of the reni-

form in its lower half; a square black subapical patch; subterminal

line blackish, waved; ordinary lines lost. Hind wing pure white,

with fine gray line before the fringe. Expanse, 26 mm.
Type.—Male, No. 13935, U.S.N.M., Tehuacan, Mexico, August,

1910 (R. Muller).

Determined by Sir G. F. Ilampson.

Genus MONODES Guenee.

MONODES NIVEOPIS, new species.

Dark ocher-brown; inner line geminate, crenulate, blackish,

clouded; claviform outlined, clouded; orbicular a bright white speck;

median shade-line dark, mflexed on subcosta and median; renifoim

black-fdled, nearly divided into two round spots; outer line dark,

single, strongly incurv^ed on subcosta, followed below by a row of

dots; terminal s])ace blackish shaded, through wliich nms the pale

wavy subterminal line. Hind wing brown-black ^vith a darker

discal mark. Expanse, 29 mm.
Cotypes.—T^vo females, Xo. 13936, IT.S.X.M., Misantla, Mexico,

U&y and December, 1910 (R. Muller).

Determined by Sir G. F. Hampson.
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MONODES CASSIDA, new species.

Fore wing warm brown; basal space blackish shaded; inner line

whitish, slender, nearly straight, followed by a narrow dark line;

orbicular a black point ; reniform a small black elliptical spot ; mesial

shade line dark, angled outward in cell to reniform and again out-

ward on submedian fold; outer Une curved, pale, preceded by a row

of black dots, followed by a blackish shading that fills all of ter-

minal space; subterminal fine pale, faintly indicated; a row of

pale specks at base of fringe. Hind wing shaded with gray, with

some reddish at anal angle; a small dark discal dot; outer line pale,

faint, showuig only at inner margin; a row of pale specks in fringe.

Expanse, 20 mm.
Cotypes.—Three females. No. 13937, U.S.N.M., Coatepec, Mexico,

October, 1910; Orizaba, Mexico, November, 1910; Misantla, Mexico,

January, 1911 (R. Muller).

Sir G. F. Hampson kindly examined this with the others and

labeled it " Ilonodes, not good enough to describe." The specimen,

however, appears to me to be in good condition except that the apex

of one wing is torn off. I have also received two others in good

condition. The species is perhaps the same as Micromonodes mochensis

Schaus.

Genus AMIANA Dyar.

AMIANA ENDOPOLIA, new species.

Light umber brown, washed Avith darker shades; inner line gemi-

nate, its outer segment black, the inner scarcely defined, the space

between more or less completely filled by white powdering; the line

is retracted a little in cell and distinctly so on submedian ; lower part

of median space filled sohdly with white scaling or powdered with

white, this area obhquely limited above, on the inner side reacliing

up to the cell; median shade-line shown as a zigzag of the dark ground

through the wliite area ; orbicular and reniform powdery white-filled,

black-edged but not contrastingly so, irregularly black-centered;

outer line black, single, strongly dentate on the veins, the dentations

with minute capitate tips, the fine cutting the extreme edge of the

white patch on inner margin; subterminal line blackish, waved, with

an elongate dark cloud opposite lower edge of reniform and one on

margin above tornus; fringe shaded with black with a row of pale

specks at base. Hind wing grayish brown, with discal mark and
double outer dark bands, shaded and obscure. Expanse, 37 mm.

Cotypes.—Two females, No. 13938, U.S.N.M., Tehuacan, Mexico,

September, 1908, September, 1910 (R. Muller).

The whitest specimen was examined by Sir G. F. Hampson and
the name here used was suggested by him.
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Genus ACHATODES Guen^e.

ACHATODES METALEUCA, new species.

Fore wing very light reddish brown, the markings obliterate;

orbicular and rcniform large, rounded, paler; a whitish space at apex,

sharply obUquely limited inwardly, from which a brown submarginal

line parallel to outer margin is faintly traceable. Thorax whitish.

Hind wing white, thin and silky. Expanse, 32 mm.
Ti/pe.—Male, No. 13891, U.S.N.M., Tehuacan, Mexico, June, 1910

(R. Muller).

Determined, and the name suggested by Sir G. F, Hampson.

Genus ERYTHRCECIA Hampson.

ERYTHRCECIA EUPOSIS, new species.

Thorax and fore wing yellow, much spotted with rose-pink. A
row of spots along costa; two in base of cell; orbicular and reniform

large, toucliing subcostal vein; two large spots below orbicular in a

line to inner margin; a row of jninute ones mesially; an outer band
of spots of three rows close together and partly confluent; a neat

terminal row of round spots between the veins; a row of confluent

spots in the fringe. Hind wing black, the fringe wliite. Abdomen
black, the tips of the segments pale, wliitish beneath. Expanse,

36 mm.
Type.—Male, No. 13892, U.S.N.M., Tehuacan, Mexico, September,

1910 (R. Muller).

Genus PAPAIPEMA Smith.

PAPAIPEMA APICATA, new species.

Dark brown, bases of antennae and patagia with wliite spots; fore

wing dark brown, nearly solidly so on lower half to tornus; base

white, crossed by a fine brown line; a wliite speck in base of cell;

claviform a large white elliptical spot with a white dot just above its

upper edge and a fine line running across cell; seven white spots on
costa; orbicular round, wliite, with a brown central dot; reniform

with yellow center and fine brown line, two white spots before it and
four on the outer border; a white elHptic(il spot at apex, cut by two
brown veins and showing faint spottings submarginally below; a

dark line at base of fringe. Hind wing cinereous shaded, the veins

darker; fringe pale. Expanse, 30 mm.
Type.—Female, No. 13893, U.S.N.M., Zacualpan, Mexico, Sep-

tember, 1909 (R. Muller).

Examined by Sir G. F. Hampson, and the name suggested by him.

20441°—Proc.N.M.vol.42—12 5
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Genus OGDOCONTA Butler.

OGDOCONTA PLUMBEA, new species.

Dark purplish brown; fore wing dark brown to beyond cell; fol-

lowing area lighter with a leaden purple shade, the margin agam

dark; lines faintly indicated by lighter scales, scarcely traceable

except the subtermmal which is twice waved. Hind wing dark gray,

a little hghter at base, a black hne on termen, followed by white in

base of fringe. Expanse, 29 mm.
Cotypes.—M&le, No. 13894, U.S.N.M., Orizaba, Mexico, September,

1909 (R. Miiller); female, Misantla, Mexico, July, 1910 (R. Miiller).

This species was examined by Sir G. F. Hampson and determined

as new.
PERICONTA, new genus.

Fore wing with an areole; tibiae of fore legs short and stout,

unarmed, the tarsi very short with large claws; front with conical

process with vertical ridge; abdomen mthout crests.

GenotijiJe.—Periconta ohliqua, new species.

PERICONTA OBLIQUA, new species.

Dark purpUsh brown to the outer line; subbasal and inner lines

slender, pale, faint; a black spot on inner margin between; orbicular

and reniform faintly shown in pale; outer line an obliterate slender

wliitish line preceded by intensification of the dark shading; a" sub-

terminal broad shaded very dark band, obsoletely cut by the veins;

a pale hne at base of fringe. Hind wing very dark gray with pale

line at base of fringe. Expanse, 27 mm.
Type.—Male, No. 13895, U.S.N.M., Tehuacan, Mexico, September,

1910 (R. Miiller).

The genus and species were determined by Sir G. F. Hampson and

the names kindly suggested by him.

Genus SATRAPODES Hampson.
SATRAPODES DOSCA, new species.

Thorax and fore wing bronzy yellowish; a brown bronzy shading

from base along costa to below cell, narrowing at middle line, then

filling the whole terminal area to a point at apex; three slender brown
lines, the inner curved in an arc, the middle one bent at a sharp angle

beyond cell, the outer at a still sharper angle, running from costa

almost to outer margin, then straight to inner margin at its outer

third; reniform a blackish cloud with a bright white spot below it;

a white speck in cell; subterminal line nearly parallel to the outer

margin, dark, wavy, rather broad, contained in the terminal dark
shading. Hind wing dark brown, the fringe paler. Expanse, 30 mm.

Type.—Female, No. 13896, U.S.N.M., Zacualpan, Mexico, Septem-
ber, 1910 (R. MuUer).
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BISTICA, new genus.

Fore wing with an areole; fore legs unarmed ; front with a truncate

conical prominence with raised edges; and central point; eyes large;

tongue distinct; abdomen with dorsal crest at base only; prothorax

without crest; fore wing excavate on the outer margin below apex.

Genotype.—Bistica noela, new species.

BISTICA NOELA, new species.

Ocherous yellow; basal area of fore wing bronzy golden, limited

outwardly by a brown line, wliich is incised on vein 1, nearly dividing

the patch into two, one at base, one on inner margin; a similar golden

area follo\ving the lower half of the outer line; a faint broad extra-

mesial dark shade crossing the wing, its edges irregular; a dark speck

in cell; reniform undifferentiated; outer Une slender, strongly ex-

curved over cell ; submarginal line midway between it and the margin,

less distinct and more flexuous; a narrow brown terminal Une. Hind
wing sliining gray. Expanse, 22 mm.

Type.—Female, No. 13897, U.S.N.M., Tehuacan, Mexico, Septem-
ber," 1910 (R. Miiller).

Tliis is probably Mychonia ( ?) noela Druce, figured in the Biologia

Centrali-Americana, pi. 47, fig. 28, and I have accordingly used the

same specific name.

Genus ANTAPLAGA Grote.

ANTAPLAGA STIGMATOSA. new species.

Thorax orange ; fore wing golden yellow with black lines ; imier line

straight oblique, geminate, filled with powdery black; cell so filled; a

black dash for claviform; orbicular large, round, white; reniform

similar but less clear white and constricted ; middle line single, dentate

on the veins, separated from the dark cell only below median vein;

outer line geminate, powdeiy-fiJled, dentate on the veins and also

incurved opposite cell and on submedian; a terminal row of small

black dots connected with larger spots in the fringe; liind wing
brownish black, the fringe golden yellow with black spottings at base.

Expanse, 27 mm.
Type.—Female, No. 13898, U.S.N.M., Mexico City, Mexico, Sep-

tember, 1906 (R. Miiller).

ANTAPLAGA HEMICROCEA, new species.

Thorax orange; fore wing golden yellow without markings; orbicu-

lar shown very faintly as a large paler area, and there are famt out-

lines of markings in dark orange, apparently as in the preceding.

Hind wing and abdomen black, the wing with golden yellow fringe.

Expanse, 25 mm.
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Type.—Male, No. 13899, U.S.N.M., Zacualpan, Mexico, September,

1910 (R. Miiller).

This may be a form of the preceding, with the markings obhterated.

The undersides are ahke in both, black with orange fringes and a

yellowish spot in the cell of fore wing.

ANTAPLAGA PLESIOGLAUCA, new species.

Head, thorax and extreme base of fore wing golden yellow; rest of

fore wing leaden brown with violet and blue reflections; basal third

and three streaks in the outer field dark metalKc purphsh. Hind

wing dull black, the fringes of both wings gray. Beneath gray, shad-

ing to yellowish toward base of costa and inner margin of fore wing

and over basal half of hind wing. Expanse, 31 mm.
I

Type.—Female, No. 13900, U.S.N.M., Sierra de Guerrero, Mexico,

October, 1910 (R. Miiller).

ANTAPLAGA MELANOCRYPTA, new species.

Vertex and thorax white; beneath, with legs and abdomen black;

fore wing pure white; three httle black dots at basal third, one on

costa, one submedian, one on inner margin; two outwardly, one on

inner margin, one on submedian. Hind wing black with white fringe.

Beneath black; fringes of both wings narrowly white. Expanse,

27 mm. '

Type.—Female, No. 13901, U.S.N.M., Tehuacan, Mexico, June,

1910 (R. Miiller).

Determined by Mr. Schaus as close to Antaplaga pyronssa Druce.

Genus STIBADIUM Grote.

STIBADIUM RAGLENA, new species.

Lustrous brown with a purplish tinge; inner line whitish, bent at

right angles at median; reniform and orbicular large, whitish-ringed,

filled with the shade of the darkest part of the ground color; outer

line whitish, oblique, bent opposite the cell and reflexed to costa;

terminal space lighter, the subterminal line whitish, twice waved,

preceded by a dark shade which is indistinctly broken into rounded

spots; a whitish shade at the pointed apex; fringe dark with a white

line at its base. Abdomen and hind wing whitish with a little brown
shading, spread uniformly over the wing and reheving a faint pale

mesial line. Expanse, 37 mm.
Type.—Yemsile, No. 13932, U.S.N.M., Guerrero, Mexico (J. Doll

collection).

Genus EMARGINEA Guen^e.

EMARGINEA NOCEA, new species.

Front and patagia wliite; collar black; fore wing creamy white,

shaded with pale brown (probably originally olive green) ; basal space
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a pale creamy, lighter outwardly, terminating in an arc; upper half

of median space velvety black except for a costal cream-colored space

with curved lower edge that rests on the inner Una and occupies two-

thirds of the costal distance of median space; outer line double, black,

finely wavy; a row of black specks along the costal edge and in the

fringe; terminal space mottled with pale brown (ohve green?).

Hind wing wliitish, thin, a little shaded with gray, showing a faint

discal dot and an outer wavy gray line, broken in the middle. Ex-
panse, 25 mm.

Type.—Female, No. 13933, U.S.N.M., Orizaba, Mexico, February,

1909 (R. MiiUer).

The specimen was kindly examined by Mr. W. Schaus, who labeled

it '^Emarginea, not in British Museum."

Genus CHALCOPASTA Hampson.

CHALCOPASTA RIANDANA, new species.

Thorax and fore wing ocherous irrorated with brown, the fore wing
with large greenish bronzy patches; a triangular one at base, touch-

ing on median vein a spot that fills cell to end, crosses it to inner

margin at middle of wing and fills in all the terminal area but the

fringe, leaving a patch of the ground color on costa and covering the

position of the reniform. Hind wing whitish, stained with gray in a

submarginal band toward apex. Expanse, 33 mm.
Type.—Male, No. 13902, U,S,N.M., Tehuacan, Mexico, September,

1908 (R. Miiller).

CHALCOPASTA DYSNOA, new species.

Uniform bronzy brown; on fore wing the inner line is traceable as

a darker line, bent at an angle on submedian; outer line similar,

excurved over cell; a dark mark for reniform; outer margin a little

excavate below apex. Hind wing dark brown, the fringe paler, at tip.

Expanse, 32 mm.
Type.—Male, No. 13903, U.S.N.M., Tehuacan, Mexico, September,

1910 (R. MuUer).

A female specimen from the same locality has a bright white spot

in the cell and another larger one on the lower half of the reniform.

Genus CIRRHOPHANUS Grote.

CIRRHOPHANUS MIAIPHONA, new species.

Thorax and fore wing orange yellow, the veins and folds lined with

dark brown except just at the margin where the linings fade out;

inner line slender, red, straight, bent at right angles on median vein;

a straight brownish red shade-band across middle of wing, touching

the apex of the inner line; marking on the discal cross-vein a little

heavier than the other linings; a faint oblique line beyond from costa
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to vein 7; no siibterminal markings. Hind wing pale orange yellow,

the veins a little darker. Expanse, 33 mm.
Type.—Femsle, No. 13904, U.S.N.M., Guadalajara, Mexico (Schaus

collection).

This species and Oirrhoplianus papago Barnes, form a distinct sec-

tion of the genus, perhaps worthy of separation.

Genus STIRIA Grote.

STIRIA ISCHUNE, new species.

Thorax gray-purple, vertex and collar stained with yellow. Fore

wing golden yellow, marked with purple-gray; a small patch at base

on inner margin; a large patch at the middle of the margin from

which a waved outer line nearly attains costa; two discal dots and

one in the cell; a gray patch on outer margin, widest in the middle,

covering the fringe. Hind wing and abdomen dark gray, the fringe

paler. Expanse, 37 mm.
Type.—Male, No. 13905, U.S.N.M., Tehuacan, Mexico, Septem-

ber, 1910 (R. Miiller).

Allied to Stiria rugifrons Grote, but with larger markings and dark

hind wings.

STIRIA SISAYA, new species.

Vertex and collar yellow, thorax gi'ay. Fore wing sulphur yellow;

a small gray-brown patch on inner margin near base with a dot above

it m cell; a small angular patch on middle of margm with a point

inward on vein 1; four dots at end of cell; outer line fiiie, brown,

wavy, and broken, incurved above vein 2 ; outer margin dark, with a

widening above middle and near tornus. Hind wing pale gray, with

wliitish fringe. Expanse, 33 mm.
Type.—Male, No. 13906, U.S.N.M., Tehuacan, Mexico, Septem-

ber, 1908 (R. Miiller).

Allied to Stiria sulphurea Neumoegen.

STIRIA MOURIS, new species.

Vertex yellow, thorax dark gray, abdomen pale clay-color. Fore

wing pale sulphur yellow; a gray patch at base on inner margin; a

larger one at middle; outer line slender, wavy, running into this patch;

orbicular a dark ringlet in cell; reniform of two dots and oblique

costal shade; a large gray patch on outer margin, triangularly widen-

ing in the middle to touch the outer line; fringe dark. Hind wing

white, a little soiled with gray along the outer margin. Beneath

whitish, the apical half of fore wing overspread with gray. Expanse,

30 mm.
Type.—Male, No. 13907, U.S.N.M., Tehuacan, Mexico, September

1910 (R. Miiller).
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Genus STIRIODES Hampson.

STIRIODES CONDISTICA, new species.

Thorax and fore wing sulphur ^^ellow; tliree brown costal spots and

one on center of inner margin; a dot in center of cell and one below

vein 2; a faint line from the spot on inner margin followed by the

two other similar lines and a row of faint dots, the latter submarginal;

margin with a shallow subapical excavation. Hind wing straw yellow,

brighter outwardly, the veins darker-marked; a mark on discal cross-

vein; a narrow mesial brown line and a broader submarginal one.

Expanse, 30 mm.
Type.—Female, No. 13908, U.S.N.M., Cuernavaca, Mexico, July,

1906 (W. Schaus).

STIRIODES NEPOTICA, new species.

A small species with the outer margin entire. Fore wing brownish

ocher, shaded with dark brown except in a mesial band and on ter-

men; two brown costal patches. Lines indistinct, showing faintly

as rows of dots. Hind wing blackish with yellow fringe. Expanse,

16 mm.
Type.—Male, No. 13909, U.S.N.M., Salina Cruz, State of Oaxaca,

Mexico, September, 1906 (W. Schaus).

CIRRODISTIS, ne\A/^ genus.

Fore wing with an areole; legs unarmed; frons with prominence

with shovel-shaped process at middle; proboscis present; eyes large;

thorax clothed with hair-like scales; plate below the frontal promi-

nence short with pointed corners; fore wing with the outer margin
doubly excavated ; hind wing slightly excavated below apex.

Genotype.— Cirrodistis henedicta, new species.

CIRRODISTIS BENEDICTA, new species.

Thorax and base of fore wing bronzy brown, the color sharply

limited by a darker line; rest of fore wing yellow; a faint mesial

narrow line, broken across cell; outer line near the margin, narrow,

brown, faintly duplicated; a brown line at base of fringe. Hind wing
yellowish with a mesial line followed by dark shading half way to the

margin with dentate edge; a brown line at base of fringe. Expanse,
30 mm.

Type.—Female, No. 13910, U.S.N.M., Zacualpan, Mexico, Septem-
ber, 1910 (R. Miiller).

LETABA, new genus.

Fore wing with an areole; fore legs without spines; frons with a

truncate conical prominence; thorax and abdomen \\dthout crests;

eyes large, round; frontal prominence short, with flat tip, the edges
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scarcely raised; palpi oblique, thickened with scales, the end joint

short.

Genotype.—Letaha noa, new species.

LETABA NOA, new species.

Black, the fringe of both wings white. Beneath, the tongue, basal

joint of palpi, base of fore wing running along costa and basal half of

costa of hind wing bright orange yellow; fringe as above. Expanse,

43 mm.
Type.—Female, No. 13911, U.S.N.M., Zacualpan, Mexico, Septem-

ber, 1909 (R. Miiller).

Mr. Schaus kindly compared this species in London and labeled it

"Arctiid, quite new;" but it seems to me to be rather a noctuid, as

vein 8 of the hind wings makes only a short anastomosis with the

cell.

Genus GERRA Walker.

GERRA SOPHOCLES, new species.

Fore wing brown with a white oblique costal shade before apex;

reniform and orbicular Ughter brown; inner and outer lines very faint,

dark; a light reddish submarginal row of joined spots bordered within

with red-brown. Hind wing and abdomen dull gray-black, the

fringe white. Beneath shining leaden black, the veins black; fringe

of fore wing partly white; bases of both wings, tongue and base of

palpi bright orange yellow. Expanse, 34 mm.
Type.—Male, No. 13912, U.S.N.M., Cuernavaca, Mexico, July,

1906 (W. Schaus).

Genus GERRODES Hampson.
GERRODES MINAT.a;A, new species.

Thorax and fore wing leaden gray, with brown streaks; an oblique

whitish shading from before apex into cell, crossed by the brown
streaks; a brown outer line parallel to outer margin above curves in

below cell and jouis the other streaks; closely following it a fine white

line also curves inward and becomes a broad white band below cell,

not reaching base ; a slender whitish Hne beyond in the gray terminal

space; a leaden Hne before the fringe. Abdomen yellow with a
dark dorsal stripe. Hind wing orange-yellow with a rather narrow
brown-black border; fringe whitish. Beneath both wings yellow

with gray borders becoming black inwardly, the fore wing with an
irregular discal mark. Expanse, 53 mm.

Type.—Usle, No. 13913, U.S.N.M., Zacualpan, Mexico, June, 1910

(R. Miiller).

Allied to Gerrodes longipes Druce, but differing in the presence of

the white bar and in the outer line, which is erect and not followed
by a distinct second line.
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Subfamily- KR-A-STRIIN"^:.

Genus MICTOCHROA Hampson.

MICTOCHROA SELINITIS, new species.

Gray, the basal space clear and light gray; inner line curved,

double, whitish showing on costa and inner margin; stigmata out-

hned in white, gray-filled, the reniform with a slender white center;

a black dash through the cell and one on submedian, the former

bisected by the reniform; outer line white, duphcated without,

smooth, excurved over cell; terminal space dark but with white,

powdering; subterminal line white, powdery, wavy; fringe dark,

white-powdered, %\'ith a straight white line at base; a terminal row of

black dashes. Hind wing brownish gray. Expanse, 20 mm.
Type.—Female, No. 13943, U.S.N.M., Tehuacan, Mexico, June,

1910 (R. Midler).

Determined by Sir G. F. Hampson.

Genus EUSTROTIA Hubner.

EUSTROTIA ANITA, new species.

Basal space pearly gray; an erect black band across wing, narrow,

constricted in cell and at vein 1, edged with whitish on both sides;

outer portion of the wing washed with dull brownish red; costa

spotted alternately ocherous and blackish; reniform an ocherous

ringlet; subterminal line ocherous, strongly waved, preceded by a

dark cloud on costa; a terminal black Une; fringe gray. Hind vnng
heavily gray-shaded over a sUghtly ocherous ground. Expanse,

17 mm.
Type.—Female, No. 13944, U.S.N.M., Orizaba, Mexico (Schaus

collection)

.

EUSTROTIA VICTRTX, new species.

Thorax and base of fore wing smooth pale gray; a broad black

band across wing incised within sHghtly in cell and on vein 1, nar-

rowly pale-edged; outer part of wing ocherous, a little clouded with

olive gray; reniform a large area without any ohve clouding; sub-

terminal line dark, twice incised, partly obsolete, the two points of

the incisions the most distinct, except a triangular costal mark at

its inception; fringe black, incised by the ocher ground at middle

and slightly so subapically. Hind Aving brownish-shaded, the veins

darker, the fringe pale. Expanse, 18 mm.
Type.—Male, No. 13945, U.S.N.M., Orizaba, Mexico (Schaus collec-

tion).
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EUSTROTIA LIXINITES, new species.

Base of fore wing clear gray; a dark gray patch on costa, dislo-

cated from the band on inner margin, which is very wide on the mar-

gin, narrows abruptly into a rounded point above, terminating in the

cell; space beyond ocherous, much overspread with gray outwardly;

costa spotted ocherous and blackish; reniform an ocherous ringlet;

subterminal line black, waved, broadest on costa; a light terminal

line; fringe with a black patch at middle and at anal angle. Hind

wing gray, fringe light, the veins and margin darker. Expanse, 24

mm.
Type.—Male, No. 13946, U.S.N.M., Oaxaca, Mexico (Schaus collec-

tion).
EUSTROTIA MELOR, new species.

Base of fore wing gray; black band very broad, narrowing some-

what toward costa, indented in the middle a little on the outer side,

edged with silvery on both sides; space beyond ocherous, strongly

but irregularly shaded with blackish beyond the reniform; reniform

an ocherous ellipse, scarcely defined; subterminal line pale, irregular,

passing through the terminal clouding; fringe black, the color nar-

rowly and somewhat irregularly staining the margin of the wing.

Hind wing whitish in the male, with the veins dark, especially on the

margin; solidly blackish gray in the female. Expanse, 18 mm.
Cotypes.—Male and female, No. 13947, U.S.N.M., Cuernavaca,

Mexico, July, 1906 (W. Schaus).

EUSTROTIA MELORISTA, new species.

Base of fore wing dark gray; black band broad, narrowing some-

what above, edged on both sides with silvery and within by orange

also; space beyond orange; reniform faintly indicated, paler; sub-

terminal line silvery, waved, preceded by a patch of black shading on
costa and another just below it and a very small one on submedian;

terminal space brown shaded; fringe dark gray with a black line at

base, broken in the middle. Hind wing blackish brown, uniform.

Expanse, 17 mm.
TVpe.—Female, No. 13948, U.S.N.M., Iguala, State of Guerrero,

Mexico, 2,400 feet, June, 1906 (W. Schaus).

EUSTROTIA DISSOCIATA, new species.

Base of fore wing pale gray, the outer two-thirds clayey ocherous;

a black triangle on costa close to base, followed by a small dash; inner

band broad and triangular on costa, constricted in cell, widened again

below, and then constricted to a fine thread below vein 1 ; reniform a

pale ellipse, filled and surrounded by an extensive grayish cloud; two
dark dashes on costa; a triangular subapical patch; outer margin
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stained by two olivaceous grayish clouds; a broken terminal black

line. Hind wing dark gray, the fringe pale, shining. Expanse, 20

mm.
Type.—Female, No. 14218, U.S.N.M.,Tehuacan, Mexico, September,

1910 (R. Miiller).

EUSTROTIA MEGAPLAGA, new species.

Gray, mottled and irrorate with olivaceous brown; a large black

patch on inner margin, its inner edge erect, outer slightly oblique,

upper edge nearly parallel to cell; indistinct gray streaks from costa

and a wedge-shaped mark touching the upper angle of the patch;

three gray dots at reniform; a broad dark shade across wing within

the subterminal line, which is pale and faint, undulate; two curved

dark patches on termen, the flexures between them at apex and mid-

dle. Hind wing shaded with gray-brown, powdery, the veins darker;

fringe and terminal line dark. Expanse, 23 mm.
Type.—Male, No. 13949, U.S.N.M., Tehuacan, Mexico, September,

1910 (R. Miiller).

The specimen was examined by Sir G. F. Ilampson and the name
suggested by him.

EUSTROTIA PLUMBIFUSA, new species.

Gray, with a warm brownish tint on outer portion; basal space

leaden gray, with an irregular black mark for the subbasal line; a

broad leaden black band crosses the middle of the wing, angularly

incised on its lower third with a point inward on vein 1 and a faint

duplicating inner line; outer edge of the band roundedly but sharph'

incised on median vein; the band is plumbeous in the center and has

black edges and a crossing bar on median vein; beyond this the

ground is somewhat reddish, crossed by two slightly wavy brown
lines, which become separated centrally; submarginal line brown-
black, rather sharply dentate, especially mesiall}^, followed by a whit-

ish shade at apex; fringe leaden black, the color encroaching on the

termen most widely at upper and lower thirds; a pale terminal line;

a whitish speck at tornus. Hind wing gray-brown. Expanse, 22-24

mm.
Coiypes.—Three females, No. 13950, U.S.N.M., Tehuacan, Mexico,

June and August, 1910 (R. Muller).

One of the specimens was examined by Sir G. F. Hampson, who
suggested the name here adopted.

Genus ERASTRIA Ochsenheinier.

ERASTRIA TILORA. new species.

Fore wing at base ocherous brown, shading into red-brown cen-

trally; inner line dark, curved, indistinctly doubled, black on costa;

reniform a black lunule, followed by leaden and three black daslies on

costa; outer line whitish, narrow, broadened, ocherous-shaded and
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oblique on costa, forming two broad teeth opposite cell, .then curved

to inner margin, finely black-edged on both sides; terminal space

soiled clay-color, obliquely brown from apex to median vein; sub-

terminal line whitish, broadly waved and minutely crenulate, darker-

edged, cutting off a small triangle from the apical dark shade. Hind

wing grayish-shaded, the veins darker. Expanse, 19 mm.
Type.—Male, No. 13951, U.S.N.M., Tehuacan, Mexico, September,

1910 (R. Muller).

Genus TARACHE Hubner.

TARACHE INTERPOSITA, new species.

Head and collar white; thorax leaden gray; fore wing broadly

\rhite along the costa, the inner area leaden gray with bronzy brown

scales intermixed; a broad stripe of gray crosses the costal area at

basal third, and there is an indication of another at apical third ; the

upper edge of the gray area is expanded at the positions of orbicular

and reniform, although these spots are not otherwise defined and ter-

minally the gray runs obliquely to apex. Hind wing whitish with a

wash of gray, especially on the veins and apex. Expanse, 19 mm.
Type.—Female, No. 13952, U.S.N.M., Tehuacan, Mexico, June,

1910 (R. Muller).

This species was determined by Sir G. F. Hampson, who labeled it

"Near expolita Grote."

TARACHE VITTAMARGO, new species.

Head and collar silky white; front and thorax dark purple;

abdomen whitish; fore wing dark purple, the costa broadly snow-

white to apical sixth; the lower edge of the white costal stripe is a

little irregular and indented, its termination is parallel to the outer

margin; the dark purple field is transversely marked with two darker,

more reddish lines, corresponding to the usual inner and outer lines;

anal angle broadly lilacine whitish, with detached gray-purple clouds

along its inner edge and with two small black spots on the termen;

fringe concolorous with the adjacent markings, being dark purple on
upper third, then lilacine whitish, then purple on lower third. Hind
wing white with straw-yellow tint. Expanse, 25 mm.

Type.—Male, No. 14239, U.S.N.M., Tehuacan, Mexico, April, 1911

(R. MiiUer).

Genus LITHACODIA Hubner.

HTHACODIA MUSTAPHA, new species.

Fore wing gray, the claviform, orbicular and reniform outlined in

black, but indistinct; a blackish costal wedge between the discal

stigmata and a similar dark shade about the claviform ; subterminal
line broadly relieved by white on its lower two-thirds, itself blackish,
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denticulate, not strongly contrasted; the white occurs on both sides

of the subterminal line, most continuously within and bordering tlie

outer line, which is incurved below vein 2. Hind wing pale cinereous.

Expanse, 24 mm.
Type.—Female, No. 14217, U.S.N.M., Mexico City, Mexico, July,

1910 (R. Muller).

Mr. wSchaus reports that this species is under Liihacodia musta Grote

in the British Museum collection, and Sir G. F. Ilampson determined

a specimen.as L. musta. I think, however, that it is clearly distinct

from that well-known species of the eastern United States, although

allied to it.

Subfamily CA.TOCAX,II<^.^.

Genus CELIPTERA Guen^e.
CELIPTERA DIMERA, new species.

Fore wing light gray on basal half, finely irrorated with darker;

costal edge black, the inner hne arising from it as a black dash, then

continued slenderly across the wing, incurved in the middle with a

central outward tooth; a black line across the middle of the wing,

formed of two arcs, touching on submedian, sharply edged within,

diffused without, followed by a rosy brown color that covers the

outer half of the wing; reniform absorbed in the median band;
subterminal Une pale, wavy, edged by darker cloudings; a terminal

row of obscure blackish dots; frmge paler, approaching the shade of

basal area. Hind wing faintly yellowish, reddish gray on terminal

third, the veins a little- darker; a row of faint terminal dots; fringe

whitish. Expanse, 30 mm.
Type.—Female, No. 13955, U.S.N.M., Tehuacan, Mexico, June,

1910 (R. Muller).

This specunen was determined b}^ Sir G. F. Hampson, who placed

a question-mark beside the generic determination.

Subfamily NOCTTJIN'.^J?].

Genus DYOPS Guenee.
DYOPS XANTHOLEPIS, new species.

Fore wing dark gray; basal space powdered with white with a

central orange yellow dash; subbasal line black, broken, angled;

inner line curved, white, dentate, with outer black edge, the white
occluded except at the dentations, strongly black without the yellow

basal mark; median line black, angularly dentate, suffused by a

broad blackish shade that fills most of the median space; ciavifoiin

a whitish shade; orbicular similar, small, a little defined on its edges
by dark scales; reniform large, diffused, white, broken into three

superposed spots, the middle one of which is orange yellow, and an
inner spot, this latter separatcil by a slender line on the cross-vein;

outer lino black with narrow white shading without, dentate, strongly
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produced opposite cell in a square, the outer edge of which is irregu-

larly dentate; terminal space powdered with white, especially next

the outer line, a little yellow shaded below; submarginal line whitish,

dentate, broken and more or less dislocated ; fringe concolorous with

the terminal space with white basal dots. Hind wing brown-black

with some irregular white scales near anal angle. Expanse, 36 mm.
Cotypes.—Two males, two females. No. 13956, U.S.N.M., Misantla,

Mexico, May, 1909, May, 1910 (R. Miiller).

Determined by Sir G. F. Hampson, who placed a mark of doubt by

the generic name.

Genus CASANDRIA Walker.

CASANDRIA OLIVARIS, new species.

Costal area sordid ocherous, apparently originally olive green;

inner two-thirds of wing gray; subbasal line gray, with an outward

closed loop in the middle containing a few whitish scales; inner line

gray with strong dentations in cell and on submedian; reniform an

angular-pyriform line with central dot; outer line dislocated from a

deep black mark on costa, strongly dentate, incurved below cell and

remaining thence near middle of wing with a square outward produc-

tion in submedian area; subterminal line whitish, clouded and

obscure, but forming a white dot above tornus. Hind wing pale,

washed with gray outwardly, the veins dark; fringe pale. Expanse,

31 mm.
Type.—Female, No. 13957, U.S.N.M., Misantla, Mexico, August,

1910 (R. Miiller).

Determined by Sir G. F. Hampson and the name suggested by him.

Genus PETEROMA Schaus.

PETEROMA ALTERNATA, new species.

Basal and outer two-thirds of median spaces black, the alternating

areas brownish gray; basal area somewhat obliquely limited out-

wardly, with indentation in cell and on vein 1, the black a shading

upon a browner ground and indistinctly lined; the outer dark area

just covers a dentate mesial line and is limited SN'ithout by the outer

line, black, dentate, incurved below vein 3 and followed by brown,

a wavy terminal pale line with black dots at the incisions; fringe

wavy. Hind wing brown; an outer curved black line running from

tornus and lost above middle of wing ; the line is clouded with brown
and followed by a faint reduplication ; a terminal crenulate black and
pale line. Expanse, 41 mm.
Type.—M.a\e, No. 13958, U.S.N.M., Mexico City, Mexico, August,

1910 (R. Miiller).

Mr. Schaus khidly examined this species and labeled it "Peteroma;

nothing exactly like it in British Museum."
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Genus CELIPTERA Guen^e.

CELIPTERA CODO, new species.

Brown, irrorated with blackisli; subbasal line velvety black, obso-

lete below; inner line broadly curved, coarsely dentate, pale with a

reddish tint, narrow, but distinctly edged with black on its oblique

upper third; orbicular round, black; reniform black, clouded out-

wardly and throwing a spur from inferior angle back along median
vein to below orbicular; outer line broad, even, gently curved, red-

dish brown without, shading to yellowish within, edged with a black-

ish line within and outwardly by a narrow yellowish line that is

strongly crenulate, its cusps nearly cuttuig through the follo^\ing

clouded black band; terminal space of the ground color, not so

strongly irrorate; a crenulate black line at base of frhige. Hind
wing much the color of fore \ving, lightening at base; a blackish

shaded discal lunule; traces of a pale outer mesial line with dark

edges; fringe as on fore wing. Expanse, 40 mm.
Type.—^lale. No. 13959, U.S.N.M., Tehuacan, Mexico, September,

1910 (R. Muller).

Mr. Schaus examined this specimen.

Genus RH^ESENA Walker.

RH^SENA DEFECTA, new species.

Dark brown, somewhat bronzy, with a general mottled effect from

the light and dark shades and numerous lines; outer line almost at

the middle of the wing, crenulate, geminate, black, pale-filled, angu-

larl}^ bent at cell; beyond it about vein 6 a longitudinal yellowish

silvery line touches submarginal line; subbasal and inner lines black,

crenulate; subterminal line pale, with a dark shade within; tliis

shade on lower two-thirds of wing, w^ith another similar one within

the outer Une, are straight, black and conspicuous; ground between

the lines mottled with black; discal spots black-ringed, but lost in

the general mottling; a pale terminal line; fringe black spotted;

outer margin excavate below apex. Hind wing black, with a brown-

ish tinge, uniform. Expanse, 24 mm.
Type.—Yemah, No. 13960, U.S.N.M., Misantla, Mexico, July, 1910

(R. Muller).

Sir G. F. Ham})son kindly examined the specimen, but placed a

mark of doubt by the generic reference, as the palpi are missmg.

Genus GONODONTA Hubner.

GONODONTA PLUMBICINCTA, new species.

Thorax and fore wing rather dark ocherous brown; scarcely any

markings to the outer line; a darker broNvni siiade along costa, widen-

ing basally and toward apex, and two parallel obUque brown streaks



80 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

below median vein at base; the outer line is broad, beginning with

a dark brown Ime within, which forms a tooth inward below cell and

is then continued very faintly to margm; following this is another

line, similar, parallel, but not entering the tooth, separated by a

purplish space; next a dark leaden band, then a light one, these

interrupted above tornus and replaced by a narrow ocherous lunule;

a wavy Ime following, then a dark shade, then a narrow terminal

space of the ground color; frmge dark with blackish spots. Hind

wing black with a small central lightening, which is digitately ex-

panded, and is the remains of the central yellow patch usual in the

genus. Expanse, 37 mm.
Type.—Male, No. 13961, U.S.N.M., Orizaba, Mexico, September,

1910 (R. Mtiller).

This was determined as new by Mr. Schaus.

Genus CONCANA Walker.

CONCANA LEUCOMERA, new species.

Fore wing purplish brown with a bronzy reflection; inner Ime

black, curved, squarely angled on subcosta, then nearly even; reni-

form and orbicular outlined in black but indistinctly so, the reniform

with a faint concentric lightening that forms a faint outward ray to

outer line; outer line black, starting on costa above reniform, then

strongly outwardly bent, forming a square projection with slight

waves, returning across the discal venules to within reniform, bent

at a sharp angle and continued down to inner margin with a flexure

in submedian space; at the indentation it joms the median line

which is similarly outflexed, crossing the reniform, but only its seg-

ment below the junction is distinct; subterminal line pale, wavy,

maculate, forming a round yellowish spot above vein 2 and crossed

by a black dash near vein 6. Hind wing black, with a broad oval

white space at base. Expanse, 30-35 mm.
Cotypes.—Males and females. No. 13962, U.S.N.M., Misantla, Mex-

ico, May and August, 1910 (R. Miiller) ; Orizaba, Mexico (Schaus col-

lection).

Examined by Sir G. F. Hampson, who placed a question mark
beside the generic determination.

Genus ANTARCH^EA Hubner.

ANTARCH.S;A OBLIQUALIS, new specie^.

Thorax and fore wmg yellow; palpi crimson; outer half of wing

shaded with crimson, leaving a line of the ground color which starts

from apex obliquely and is bent at the level of the median vein,

running toward base till it is lost in the ground color; the crimson

edges this line above distinctly and it also runs inward on the inner

margin; all its inner border is diffused; costa narrowly crimson.
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Hind wing white, a little washed with gray outwardly. Fore wing

blackish shaded below with crimson fringe. Hind wing white.

Expanse, 25 mm.
CotyiKS.—Females, No. 13963, U.S.N.M., Tehuacan, Mexico, Sep-

tember, 1908 (R. Miiller); Mexico City, Mexico, July, 1910 (R.

Miiller).

Sir G. F. Hampson suggested the specific name, and remarks that

the species is near to Antarclisea fiacillalis Walker, an undescribed

species in the British Museum from Arizona

ANTARCH.ffiA DMA, new species.

Palpi and orbits ros}^; head, thorax, and abdomen whitish yellow.

Fore wing whitish yellow with a gray overcast, the costa on basal

fourth deep rose color; an oblique stripe from apex of a grayish

color, bent parallel to costa near its middle and becoming obsolete

before reaching base of wing; the stripe is edged below by clear

yellow of the ground color, without the grayish shadings; fringe

darkly gray-shaded. Hind wing pale straw color. Expanse,

36 mm.
Type.—Female, No. 14237, U.S.N.M., Tehuacan, Mexico, May,

1911 (R. Midler).

Family NOTODONTID.^.

Genus CERURA Schrank.

CERURA DUONUMENIA, new species.

Fore wing gray, the normal white ground, appearing only at base

below median vein and in two large lunate marks in the submarginal

line above vems 2 and 3. Several irregular black Imes across the

wing, barely discernible, and a discal mark; submarginal line more
distinct, velvety black in places, especially apically, and in streaks

beyond cell and above vein 1 . The upper streak is dislocated inward

and edged with white; the lower is somewhat lunate and also edged
with white. A row of black dots in the fringe. Hind wing grayish,

darkly on the veins and margin, the fringe wliitish with dark spot-

tings. A discal dot and mesial line showing through from beneath.

Expanse, 32 mm.
Type.—One male, No. 13861, U.S.N.M., Tehuacan, Mexico, Sep-

tember, 1910 (R. Miiller).

Genus SCHIZURA Doubleday.

SCmZURA DOSPEPPA, new species.

Fore wing reddish gray; base shaded with blackish, especially

subcostally; no markings beyond, except the lower half of the outer

line, which is })ale, waved and shghtly bordered with blackish ; sub-

20441°—Proc.N .M.vol.42—12 6
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terminal line distinct, whitish, waved, edged with blackish, forming

a white speck above vein 2, crossed by black streaks on veins 2 to 4

and followed by shorter streaks above. Hind wing white, a little

yellowish shaded; a black spot above tornus cut by a pale line.

Expanse, 33 mm.
Tijpe.—Unle, No. 14076, U.S.N.M., Iguala, State of Guerrero,

Mexico, 2,400 feet, June, 1906 (W. Schaus).

Family EUPTEROTID.E.

Genus APATELODES Packard.

APATELODES HIANTHA, new species.

Gray, the body dark gray, the patagia outlined in darker; fore

wing with the inner line waved, geminate, obsolete except on inner

margin, where it shows as two whitish cusps preceded by black;

an oblique black line in brown shading from basal third of costa,

directed toward tornus, which it does not reach; discal dot a whitish

lunule; mesial hne brown-black, angled outward over the discal

mark, crossing the oblique streak below, not wavy; outer line crenu-

late, excurved a little above; a submarginal apical white line, its

lower edge broken off as a round dot, preceded by black, longitudi-

nally streaked; fringe concolorous with ground, which is darker

terminally. Hind wing reddish gray with a curved whitish mesial

line and dark scaling on the inner margin. Expanse, 34 mm.
Type.—Male, No. 13914, U.S.N.M., Zacualpan, Mexico, August,

1909 (R. Mtiller).

APATELODES DORAMIA, new species.

Gray, a brown-black band on posterior edge of thorax; abdomen
densely irrorated with brown". Fore wing gray, shaded with brown
in lower part of median space; a brown spot on inner margm, cut by
an outwardly oblique white line; an oblique white line from basal

third of costa, directed toward tornus, edged with brown; discal

mark a whitish ellipse; mesial line indicated by a dark dash on costa;

outer line whitish, not wavy, excurved in its upper third; a broken

costo-subapical white line, preceded by two heavy black dashes.

Hind wing reddish gray, with curved mesial white line, intensified

on inner margin and bordered there by brown scaling. Expanse,
38 mm.

Type.—Male, No. 13915, U.S.N.M., Cuernavaca, Mexico, July,

1906 (W. Schaus).

APATELODES LESCAMLA., new species.

Gray; base of thorax with a black band; abdomen with a dorsal

row of spots. Fore wing dark gray, the basal area hghter, limited

outwardly by a line formed of the oblique streak on inner margin
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and tho oblique costal streak, which join; inner marp^inal one narrow,

white, preceded and followed by black; costal one white, shaded,

followed by black, the two meeting in a point; discal dot elliptical,

pale; outer line whitish, not waved, sharply excurved above, dark-

edged within; a broken whitish costo-subapical line with shaded

black streaks within. Hind wing reddish gray, with a faint ])ale

lino before the middle, becoming white on inner margin and there

edged by dark scales. Exj)anse, 32 mm.
Type.—U&le, Xo. 13916, U.S.N.M., Tehuacan, Mexico, August, 1910

(R. Muller).

APATELODES BATIMA, new species.

Cinereous gray, the fore wing mottled with olivaceous brown; spot

on inner margin brown, divided by a pale line; inner line brown,

curved, throwing out at median vein an oblique streak, directed

toward tomus; mesial line brown, shaded near the inner line; discal

mark a faint pale cloud; outer mesial line brown, shaded, sharply

excurved opposite cell and again slightly at submedian; outer line

narrow, blackish, excurved opposite cell; a brown cloud on outer

margin starting below the costo-apical white dots, which are pre-

ceded by brown. IFmd wing washed ^\dth dull red, with mesial white

line, preceded by a faint red one, all intensified on inner margin.

Expanse, 44 mm.
Tj/pe.—Female, No. 13917, U.S.N.M., Iguala, State of Guerrero,

Mexico, 2,400 feet, June, 1906 (W. Schaus).

This species was determined as new b}^ Mr. Schaus and sent to me
for description.

APATELODES BUNCA, new species.

Brownish tan-color; tarsi marked with brown. Fore wing with

the inner line black-brown, crenulate, interrupted in the middle,

preceded by a geminate brown spot on inner margin; imier mesial

line brown, wavy, faint; outer mesial line brown, clouded on inner

margin by a large irregular patch; outer line narrow, black-browii,

crenulate, excurved opposite cell, followed by patches of brown
shading below; a white speck submarginally opposite the indentation

on the outer edge of the wing; terminal shading and fringe brown.

Hind wing shaded with reddish, the inner margin marked with a

white cusp and brown dashes. Expanse, 46 mm.
Type.—Male, No. 13918, U.S.N.M., Cuernavaca, Mexico, June, 1906

(W.'Schaus).

APATELODES MILMA, new species.

Grayish cameous; a velvety brown spot on collar and middle of

thorax, expanding on posterior edge; fore wing with a mark on basal

third of imier margin composed of two superi)osed spots within,



84 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

followed by a sliort erect line; inner line brown, outwardly bent on

median, then to inner margin, slightly flexuous; a brown cloud on

outer half of inner margin, rising nearly to the cell and joining the

faint mesial shade-band ; outer line brown, dentate-lunulate, excurved

below costa and parallel to outer margin; fringe brown; subapical

mark a small white dot well below costa. Hmd wing reddish except

at base, with faint pale mesial line, which bears a brown spot on inner

margin. Expanse, 45 mm.
Type.—Msle, No. 14030, U.S.N.M., Jalapa, Mexico (Schaus

collection).

Mr. Schaus writes that this species is under A. lieptaloha Druce in

the British Museum collection, but that it is really distinct from that

species.

Family GEOMETRID^E.

Genus EPIRRHOE Hubner.

EPIRRHOE CALISCATA, new species..

Fore wing gray, rather thinly scaled, with a broad black mesial

band. Other markings less distinct. Basal space dark, limited

outwardly by a double blacldsh line; median band limited inwardly

by a blackish line, coarsely angulated on the veins and interspaces,

with a whiter area preceding above vein 1 ; beyond this band and
below vein 2, a red-brown line; outer line dark, shaded, waved,

obsolete centrally, joining at tornus a broad dark marginal shade,

also incised centrally. Hind wing white, nearly pure, with three

black dashes on inner margin and a subterminal gray shaded line.

Expanse, 30 mm. ,

Type.—Male, No. 14222, U.S.N.M., Zacualpan, Mexico, Septem-

ber, 1909 (R. Miiller).

Genus EMMILTIS Hubner.

EMMILTIS ORDINARIA, new species.

Crpamy white, slightly gray-tinted on costa and veins; lines fine,

wavy pale gray; five lines, inner and mesial well spaced, outer three

close together near the margm, the inner of these three a little

blacker and more dentately waved; a minute discal dot; fringe dark.

Hind wing similar, the inner line faint, the mesial within the discal

dot, the outer three less closely spaced than on fore wing. Expanse,
19 mm.
Type.—Female, No. 14223, U.S.N.M., Orizaba, Mexico, Septem-

ber, 1909 (R. Miiller).
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Genus PROGONODES Warren.

PROGONODES DIVERSATA, new species.

Green; head and collar white; abdomen white with dorsal dark

shading and tufts. Fore wing with the costa white, powdered with

green; a broad white subbasal band; a slender mark on the bent

discal vein; an outer white band, excurved over the discal venules,

its inner edge dentate, its outer edge diffused above and duplicated

by small dentations, narrow at veins 3 and 4, broadly diffused to

tornus below and containing an upright blackish macular shade; a

wsivy white terminal line; fringe outwardly pale. Hind wing simi-

larly marked, the outer line less dentate inwardly and running up
along inner margm to base, the black marking at tornus small.

Expanse, 30 mm.
Type.—Male, No. 14224, U.S.N.M., Tehuacan, Mexico, Septem-

ber, 1910 (R. Midler).

Genus ISCHNOPTERIX Hubner.

ISCHNOPTERIX CONSTANTIA, new species.

Light gray with a russet tinge, irrorated with blackish; inner hne

black, smgle, erect from inner margin to subcostal, then bent at a

rounded right angle to costa toward base; outer line obUque from

costa, then roundedly bent at less than a right angle to inner margin,

arcuate inward between veins 1 and 2, with a point on vein 1 ; a

black dash parallel to costa reacliing outer margin below apex, dif-

fused below and with whitish suffusion above before apex; a slight

whitish suffusion near tornus; a fine terminal btack line. Hind wing

more uniformly russet-tinged, with a wliitish dilution at apex; a

mesial blackish Une angled in the discal region and a Httle flexuous.

Thorax dark, abdomen gray, collar dull oclier. Expanse, 47 mm.
Type.—Female, No. 14225, U.S.N.M., Tehuacan, Mexico, Septem-

ber,'l910 (R. Miiller).

Genus OPISTHOXIA Hubner.

OPISTHOXIA CASSANDRA, new species.

Russet purple, darker on the outer haK of fore wing; a yellow bar

on costa at basal third and a larger one beyond middle; a 3'ellow line

along inner margin, expanding triangularly opposite the outer costal

spot; fringe russet at base, yellow outwardly. Hind wing with a

subbasal yellow band that widens into a costal streak; an outer costal

spot; termen and fringe yellow, the outhne undulate; surface of the

\nng with transverse blackish strigae and some leaden-colored scales

before termen; a small black ocellus ^vith yellow ring and metallic

center subapically ; some black accompanying the submarginal leaden
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spot below vein 6. Beneath uniform silky whitish, the markings

showing by transparency. Expanse, 24 mm.
Type.—Female, No. 14226, U.S.N.M., Misantla, Mexico, April,

1911 (R. Muller).

This may be a variety of 0. limboguttata Felder with the basal and

terminal markings of fore wing confluent.

OPISTHOXIA SALUBiEA, new species.

Russet purplish gray, the markings yellow, shaded with orange;

costa diffusedly j^ellow from base, forming a large triangular mark
subapicalh'; a broad band from beyond middle of inner margin run-

ning upward to vein 4, rounded above and constricted centrally;

margin orange shaded. Hind wing with the basal gray area sharply

hmited, the orange yellow disk beyond irrorated with purple and
metallic scales; a small round ocellus subapically and still smaller

one on margin below vein 6; area around upper ocellus somewhat
clear of irrorations; fringe yellow. Expanse, 26 mm.

Type.—Female, No. 14227, U.S.N.M., Msantla, Mexico, August,

1910 (R. Muller).

Genus PHYLLODONTA Warren.
PHYLLODONTA EMERITA, new species.

Gray or reddish; in one specimen the reddish color is confined to

the basal space, in the other it covers the whole wing; inner hne

curved, wavy, oUve brown, marked with glaucus, becoming blackish

on inner margin; a short oblique brown line from costa mesially,

ending beyond the small discal dot; outer line angled below costa,

then straight, blackish, hned with glaucus, followed by small brown
triangular marks ; apex pointed ; outer margin with a deep sinus below

vein 3. Hind wing reddish gray or orange gray, with dark discal

spot and mesial band; margin broadly gray, separated by a row of

spots of the ground color from an outer gray band; margin with a

sinus as on fore wing. Expanse, 44 mm.
Cotypes.—Two females, No. 14296, U.S.N.M., Misantla, Mexico,

June, 1910 (R. Muller); Jalapa, Mexico (Schaus collection).

PHYLLODONTA PERIBLEPTARIA, new species.

Wood-brown, finely irrorate with dark brown; lines brown, straight;

inner line bent at right-angles subcostally; a minute discal dot; outer

line oblique, without angulation, sending a long ray toward cell

subcostally; an erect shade from tornus; outer margin projecting

centrally, incised between the veins below. Hind wing with a Ime
very near the base; mesial line straight, distinct; area bej^^ond it

slightly purplish shaded, darker at the anal angle; margin as on fore

wing. Expanse, 38 mm.
Type.—Female, No. 14297, U.S.N.M., Misantla, Mexico, July, 1910

(R. Muller).
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Genus DIGONODES Warren.

DIGONODES GNORIMARIA, new species.

Dark umber brown, the veins of fore wing lighter; inner line slightly

curved, whitish, edged without with a black shading; discal mark a

black ellipse, its center nearly occluded; outer line angled at vein 4,

incurved above and below the angle, fine, white, with narrow black

edging; outer margin irregular, with prominences at vein 4, vein 6,

and apex. Hind wing grayer brown, with round dark discal dot;

outer mesial dark hne with pale outer border, angled at vein 4,

Expanse, 49 mm.
Type.—Female. No. 14243, U.S.N.M., Orizaba, Mexico, August,

1010 (R. Miiller).

DIGONODES AGONARIA, new species.

Light wood-brown, but heavily mottled with blackish brown, the

mottlings generally completely confluent in the outer part of the

median space; inner line wavy, clouded, partly lost in the mottlings;

a discal black rmglet; outer line projecting in the middle, wavy, edged

without by a sUghtly paler line, wliich in dark specimens forms the

outer edge of the shaded median space; margin pale but mottled

^vith. dark and with a dark subapical patch. Hind wing similar to

fore wing, the marldngs less pronounced; discal dot black; outer line

crenulate, preceded by dark shading; margin more clear of mottlings

than the rest of the wing. The outer margins of both wings are

entire, without angulations. Expanse, 39-41 mm.
Cotypes.—One male, six females. No. 14294, U.S.N.M., Cuernavaca,

Mexico, June, 1906 (W. Schaus); Santa Rosa, State of Vera Cruz,

Mexico, August, 1906 (W. Schaus); Zacualpan, Mexico, August, 1910

(R. Miiller)

Genus PARAGONIA Hubner.

PARAGONIA TISELAARIA, new species.

Pale wood-brown; both wings densely mottled with dark red-brcwn

from base to outer line, finely strigose beyond; inner line dark bro^vn,

bent subcostally, slightly flexuous; a small round discal dot; a semi-

circular purple-brown patch on costa before apex, from which the

outer line is disconnected, but becomes distinct below; brown, slender,

sending out lines along the veins, the spaces between filled with large

olive patches; a submarginal row of olive patches, larger toward

tornus. Hind wing wnth the mesial line followed by purplisli and

stained ^vitl^ olive; submarginal line oUve, widening toward tornus;

a slight angulation in the middle of each wing; antennae of male

simple. Expanse, 37 mm.
Type.—Male, No. 14295, U.S.N.M., Zacualpan, Mexico, January,

1911 (R. Muller).
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Genus APICIA Guenee.

APICIA ISCHYRIZOARIA, new species.

Fore wing with the apex pointed, the outer margin angled at veia

4; straw-color, more or less distinctly tinged with brown; lines nearly-

straight, approximating on inner margin, whitish, edged with brown

within, the brown edging usually more obvious than the line itself; a

rounded black discal dot ; basal and terminal spaces dusted with purplish

black irrorations, which form large clouded spots, one in center of

basal space, three following outer line and one within the angle of the

outer margin. These spots are sometimes confluent, sometimes faint.

Hind wing with a single mesial line, followed by a central spot,

which may be duplicated toward inner margin or have small patches

toward apex and outer margin; discal dot present or absent. Ex-

panse: Male, 31 mm.; female, 37 mm.
Two males are dark rusty brown with the patches pale purpHsh

and confluent. The females are both pale, with the patches pale

purplish and confluent, but faint.

Cotypes.—Nine males, two females. No. 14244, U.S.N.M., Mexico

City, Mexico, February, May, June, September, October, December,

1908, 1909, 1910 (R. Miiller).

Mr. Schaus kindly examined both sexes of this species. The
female he found to resemble Tlierina ascolia Druce, while the male

might be easily mistaken for one of the forms of the female of Apicia

distycharia Guenee. The species comes very close to Tetrads pago-

naria Schaus, which is represented in the collection by females

\\dthout any traces of the purplish patches. In the females of ischy-

rizoaria before me the purplish markings are much fainter than in

the males, and it is possible that they may disappear.

Genus THERINA Hubner.

THERINA CALIDARIA, new species.

Wings semitranslucent pale brownish straw-color, densely irrorate

with purple brown; lines purple brown, edged with dark ocher, nar-

row, shghtly spotted on the veins, the outer line incurved a little

below cell; a dark discal mark. Hind wing with a single outer

mesial line like those on fore wing. Expanse, 35 mm,
Cotypes.—Three females. No. 14245, U.S.N.M., Zacualpan, Mexico,

August, 1909, 1910 (R. Miiller).

Genus TRYGODES Guenee.

TRYGODES SIMPLICISSIMA, new species.

Wings translucent whitish, thickly irrorated with pale gray, the

irrorations largely confluent; fore wing with two lines of gray,

wavy, approximate, subparallel; hind wing with a single mesial line;
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a dark line on margin of both wings; outer margin angled at vein

4 on both wings. Expanse, 36 mm.
Type.—Female, No. 14246, U.S.N.M., Orizaba, Mexico, Novem-

ber, 1907 (R. Muller).

Genus METANEMA Guen^e.

METANEMA UGALLIA, new species.

Orange-ocherous, darker on the margin ; lines of fore wing straight,

paraUel, oblique, purplish brown; a small discal dot; outer margin

angled at vein 5, the part above the angle slightly excavate. Hind
wing with discal dot and faint reddish outer mesial line, the marghi

slightly angled. Expanse, 29 mm.
Type.—Male, No. 14247, U.S.N.M., Zacualpan, Mexico, August,

1909 (R. Miiller).

Genus ACANTHOPHORA Hulst.

ACANTHOPHORA MUELLERI, new species.

White, speckled with black. Collar lined with black behind ; abdo-

men spotted; tarsi broadly ringed. Fore wing with numerous stri-

gose spots, which are clustered more densely in the regions of the

usual transverse lines; a terminal row of spots. Hind ^viIlgs lightly

spotted, the spots grayish except along the margin. Beneath both
wings are lightl}' spotted, the spots tending to form an outer mesial

row. Expanse, 36 mm.
Type.—Female, No. 14248, U.S.N.M., Mo'bano, Mexico, August,

1910 (R. Muller).
Genus PIGIA Guen^e.
PIGIA CALOTIS, new species.

Ground color white with an ocherous tint about the lines; basal

space powdered with brown; inner line single, brown, angled in cell,

a little waved only below; median vein and venules brown-lined;

discal cross-vein brown; median line straight, sharply angled at vein

6, followed by a fainter parallel line, m the female by two such;

these duplicate hues are finely dentate on the veins; outer line slen-

der, broAvn, angled at vein 6, incurved below, then outcurved and
inward again at submedian fold; a brown line from apex touches

the angle at vem 6, most evident in the female; terminal space below
this dash filled in with brown except for a series of lunate submarginal

intravenular white patches; a fine brown terminal line. Hind wing
similarly ornamented; two mesial fines, the second followed b}^ a

single line (in the male) or by two (in the female) ; outer line irregu-

lar, the terminal space filled with brown scaling except for the sub-

marginal spots. Expanse, 18-19 mm.
Cotypes.—Tvfo males, No. 14284, U.S.N.M., Iguala, State of Guer-

rero, ^lexico, June, 1906 (W. Schaus); one female, Tehuacan, Mexico,

September, 1909 (R. Muller).
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HEMITHEINOPSIS, new genus.

Fore wing with vein 3 from well before 4; 5 from middle of cross-

vein; 6 from end of cell; a long accessory cell formed from the anas-

tomosis of 11 and 12 with the stalk of 7-8 and crossed by 9 which is

weak; 7 from the accessory cell; 8-9 stalked from its end; 10 from

the accessory cell near its end; 11 from it also; 12 arising from base,

but leaving the accessory cell before the anastomosis. Hind wing

with vein 5 absent, 6 and 7 separate, 8 anastomosing vdih subcostal

to beyond middle of cell. Legs slender; hind tibiae with four spurs

and a groove containing a hair-pencil. Antennae of male bipectinate.

Genotype.—Hemitheinopsis pteroglauca, new species.

This genus falls in the Geometrinse according to Prout^ or the

Fernaldellinse according to Hulst,' but does not seem at all allied

to the latter.

HEMITHEINOPSIS PTEROGLAUCA, new species.

Head and thorax tinged with green, abdomen whitish. Fore wing

pale yellow-green, faintly mottled with white; two straight, parallel,

white lines, oblique, the inner from inner third of inner margin to

middle of costa, the outer from outer third of inner margin to costa

close to apex. Hind ^\ing white with a very faint greenish tinge.

Expanse, 29 mm.
Type.—Male, No. 14290, U.S.N.M., Zacualpan, Mexico, September,

1909 (R. Miiller).

HEMITHEINOPSIS PTEROCHRA. new species.

Thorax tinged with ocher brown, darkest in front: abdomen wliite*

Fore wing pale ocher brown, finely irrorated mth darker; two par-

allel pale lines as in the preceding species, edged toward the center

with darker brown, which is a little intensified on the veins. Hind

wing creamy whitish, semitransparent. Expanse, 29 mm.
Type.—liQle, No. 14291, U.S.N.M., Zacualpan, Mexico, February,

1911 (R. Miiller).

Genus ANNEMORIA Packard.
ANNEMORIA ORTHOGRAMMA, new species.

Fore wings green, finely irrorated mth transverse white strigse;

two parallel broad white bands, the outer reaching the costa close to

apex. Hind wing tinted with green except in an outer mesial line.

Expanse, 29 mm.
Cotypes.—Male and female, No. 14287, U.S.N.M., :Mineras de

Zacualpan, December, 1910, March, 1911 (R. Miiller).

Similar to A. histriaria Packard, but the white bands on fore wing

are broader.

> Gen. Ins., Lep., 103 fasc, 1910, p. 10.

» Trans. Amer. Ent. Soc, vol. 23, 1896, p. 249.
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Genus BLECHROMA Moschler.

BLECHROMA TISSTIGMARIA, new species.

Both wings green, marked with purple brown lines: Fore wing

with the costa bro\vn, especially beneath; an inner line strongly

crenulate, tending to form points at the ends of the indentations; a

large round discal mark surrounded by crenulations, being the upper

segments of two lines that join above it; outer line similar to the

iimer, more strongly crenulate and largely obsolete except the dots

at the ends of the indentations, appearing as two alternating rows of

dots, the inner one nearest the costa larger and blurred. Hind wing

with traces of both lines adjoining the inner margin and faint indica-

tions beyond; a row of small terminal dots on both wings. Expanse,

27 mm.
^ypc—Male, No. 14288, U.S.N.M., :Misantla, Mexico, May, 1910

(R. Miiller).

The specimen was examined by Mr. Schaus, who states that the

species is in the British Museum without name.

Genus RACHEOSPILA Guen^e.

RACHEOSPILA MAIfOSTIGMA, new species.

Vertex of head white, front purple; body green, the abdomen with

large dorsal white spots edged with purple. Wings green; fore wing

with the costa narrowly purple; three dots in a curved line repre-

senting the inner line; a round discal spot; seven dots representing

the outer line, a little alternately waved. Hind wing with discal dot

and traces of an outer row of dots. Both wings with a narrow red

terminal line, the fringe white. Expanse, 25 mm.
TVp^.—Female, No. 14289, U.S.N.M., Misantla, Mexico, May, 1910

(R. Miiller).

Mr. Schaus examined the specimen and labeled it " Racheospila,

sp., not in British Museum,"

CENOSYNTELES, new genus.

Fore wing with vein 3 well before 4 ; 5 from the middle of the cross-

vein; 6 from the end of the cell; 7-10 stalked, wdthout accessory cell,

8 and 9 running to the costa well before apex (nearer the apex in the

male than in the female); 11 from the cell; 12 free. Hind wing with

vein 5 distinct, from the middle of the cross-vein; 6 and 7 stalked; 8

free from the cell but running very close to it in the middle. Anten-

nse of the male tliickened and flattened; somewhat so also in the

female. Vestiture long, hairy. Hind tibiae with one pair of spurs.

Eyes moderate. Palpi hardl.v exceeding the front.

Genotype.— Csenosynteles haploaria, new species.
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This genus falls in the Brephinse, both by Hulst's and Prout's

tables, where I feel obliged to leave it, though the appearance of the

single species is quite unhke that of the other Brephinse.

CaiNOSYNTELES HAPLOARIA, new species.

Gray; fore wing and thorax thicldy gray-powdered on a whitish

ground, which appears narrowly edging the lines outwardly from the

median space; lines dark gray, densely but coarsely waved, the inner

*bent on median vein, the outer nearly straight; a small black discal

dot near the outer line. Hind wing grayish, darker on the margin,

with a dark mesial shaded line followed by whitish. Expanse, 32-40

mm. Abdomen with a dull ochraceous tint.

Cotypes.—Two males, four females. No. 14293, U.S.N.M., Tehuacan,

Mexico, June, 1910; Zacualpan, Mexico, August, 1909 (R. Miiller).

Genus CCENOCHARIS Hulst.

CCENOCHARIS HOPLITARIA, new species.

Whitish gray at base, along costa, in a subapical dash and discal

mark, the rest of the wing carneous gray; basal space hmited out-

wardly by a black hne, dentate on vein 1 and in cell, obsoletely

traversing the whitish costal area; discal mark partly surrounded by
black, angular, narrow in the male, broader in the female ; an outer

double blackish Une, distinct only below, washed and shaded along

the veins above; a dark terminal line in the female. Hind wing

fuscous stained, with a mesial dentate blackish slender hne, followed

by a dilution of the ground color. This mark not visible in the

female. Beneath pale grayish, shining, immaculate. Expanse:

Male, 29 mm. ; female, 33 mm.
Cotypes.—Four males, one female, No. 14228, U.S.N.M., Tehuacan,

Mexico, June, September, and October, 1910 (R. Miiller).

Genus ALOIS Curtis.

ALCIS CRETAFUNDA, new species.

Chalky whitish, irrorated with black and ocherous brown; head
and thorax dark; abdomen pale with dorsal spottings. Fore wing
with the basal space sohdly filled in with dark irrorations, leaving a

narrow dilution before the inner line; a collection of irrorations in the

center of costa; outer line slender, black, finely denticulate, incurved

below vein 2 ; apex with several patches of black and brownish, leav-

ing an irregular subapical mark of the ground color; subterminal line

whitish, wavy, contrasted among the dark patches above, lost below;

a row of terminal black dots between the veins. Hind wing simi-

larly irrorated, with small dark discal dot and mesial denticulate sub-

macular line, lost above; below it on inner margin a black dot fol-

lowed by orange scales; terminal area grayish clouded, reheving a
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whitish hne, irregularly undulate; black intervenular spots connected

by a fine terminal black line. Expanse, 35 mm.
Type.—Male, No. 14229 U.S.N.M., Misantla, Mexico, June, 1910

(R. Miiller).
ALCIS ELPIDATA, new species.

Thorax dark, blackish gray; abdomen brown-gray. Fore wing

blackish-shaded over a gray ground, which appears with a reddish tint

in a quadrate area beyond cell and below middle of outer margin;

hnes lost in the general shading, the inner faintly traced, the outer

excurved beyond the discal dilution; a black elliptical discal mark;

discal veins black-lined; subterminal line whitish, wavy and flexuous.

Hind wing with a straight dark shade across cell; a minute discal

dot; an outer curved black line, followed by a fainter duplication; a

submarginal dark irregularly wavy line preceded and followed by faint

whitish macular shadings. Expanse, 30 mm.
Type.—Female, No. 14230, U.S.N.M., Tehuacan, Mexico, Septem-

ber, 1910 (R. MuUer).

Possibly this is the female of the following species.

ALCIS INTERBRTJNNEA, new species.

Thorax dark, blackish gray; abdomen brown-gray. Fore wing
rather dark gray, reddish brown in lower third of median space,

beyond cell and distinctly and broadly so on termen; lines black,

rather broad, single; inner line excurved at cell, then retracted to

basal fourth of inner margin; a faint mesial shade line with black

inception on costa; an occluded black discal ringlet; outer line

excurved over cell, strongly incurved below, cut by black dashes on

veins 3 and 4; these dashes join the black subterminal line, which is

far from margin and near the outer line; it is subparallel to the outer

Une but less strongly flexed and followed by a faint dilution before the

brown terminal area. Hind wing with a straight dark shade across

cell; a minute discal dot; an outer curved black line followed by a

faint duplication; a submarginal dark irregularly wavy line followed

by a faint dilution, the termen brown shaded. Expanse, 29 mm.
Cotypes.—Thirty-four males, No. 14231, U.S.N.M., Tehuacan, Mex-

ico, June, August, and September, 1910 (R. Miiller).

Family LASIOCMIPIDzE.

Genus CLAPHE Walker.

CLAPHE NYSTAMMA, new species.

Fore wing light gray, overspread with brown; subbasal, inner and
outer lines gray-black, doubled, shaded, the veins also partly black-

Hned ; submarginal line a row of closely placed and rather large dots,

with an inflexure opposite cell and submedian; a row of brown
spots in the fringe. Hind wing dull yellowish, the basal half shaded
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with red; a blackish shaded mesial band, broad on costa, becoming

obsolete below; a subterminal row of spots as on fore wing, becoming

obsolete at anal angle. Thorax and base of abdomen blackish gray

with some red intermixed; abdomen mostly dull reddish. Expanse,

33-34 mm.
Cotypes.—Males, No. 13954, U.S.N.M., Orizaba, Mexico, Novem-

ber, 1910 (R. Mtiller); Cordoba, Mexico, May, 1906 (W. Schaiis).

^Ir. Schaus compared the Cordoba specimen and marked it ^^ClapJie

horesa Schs. ? larger than the specimen in the British Museum." The

species is allied to Claphe horesa, but differs in detail.

Superfamily TINEOIDEA.

Family NOLIDiE.

Geuus RCESELIA Hubner.

RCESELIA PEDANTA, new species.

Fore wing grayish white; mner Ime slender, brown, roundedly

angled on median vein; a dark shade along costa, most distinct

mesially; outer line oblique from costa over the discal venules, then

bent and reentrant at vein 2, then oblique and double to middle of

inner margin; subterminal line black, shaded, oblique and waved

from outer tliird of costa, incurved opposite median vem, then

tliickened and below paralleled to outer margin; irregular marginal

brown stains except at apex. .^ Hind wing fuscous shaded, lighter on

the disk. Expanse, 28 mm.
rypc—Female, No. 14032, U.S.N.M., IVIisantla, Mexico, May, 1910

(R. Muller).

Family COCHLIDIID^.

Genus EUCLEA Hubner.

EUCLEA POASICA, new species.

Dark brown, broadly darker on termen and below cell; discal

mark elongate, dark brown; a straight subapical silver dash at the

edge of the dark termen; an elliptical patch of reddish raised scales

above the middle of the inner margin. Hind wing lighter brown.

Expanse, 27 mm.
r^pe.—Male, No. 14078, U.S.N.M., Mount Poas, Costa Rica, May,

1909 (W. Schaus).

EUCLEA DISTRAHENS, new species.

Dark velvety brown, with darker streaks at base and witliin the

two silvery streaks; discal dot round, dark brown; subapical silvery

mark straight, followed by a lightening of the ground; subbasal sil-

very line straight, slightly outwardly oblique below, followed by an
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illy defined light reddish patch; veins outwardly lined in dark.

Hind wing lighter brown. Expanse, 27 mm.
Type.—^liAQ, No. 14079, U.S.N.M.; SLxola River, Costa Rica,

December 3, 1909 (W. Schaus).

EUCLEA BUSCKI, new species.

Thorax dark red-brown; abdomen blackish brown. Fore wing

blackish brown with a thin semiliyaline aspect between all the veins

over the disk; apex red brown, as also the extreme tip of outer mar-

gin; a fine red-brown line the length of vein 1 ; a faint pale line par-

allel to the outer margin, within wliich on the discal venules is a small

pale area; discal dot black, elongate; subapical silvery mark com-
posed of two or three dots; subbasal silvery mark a slender line,

oblique in its general course and strongly looped inward in its middle

third. Hind wing blacldsh brown, reddish shaded on the costa.

Expanse, 21 mm.
r///?«.—Male, No. 14285, U.S.N.M., Cabima, Panama, May, 1911

(A. Busck).

I have named tliis species in honor of Mr. August Busck, the

collector.

Genus METRAGA "Walker.

METRAGA COLLE, new species.

Blackish brown, lighter over the disk, relieving the round blackish

discal spot; subbasal luie violaceous silvery, preceded and followed

by velvety black; subapical line also violaceous silvery but slender

and indistinct; a curved dark line connecting them. Hind wing
chocolate brown. Expanse, 21 mm.

r?/2Jf.—Male, No. 14080, U.S.N.M., Carillo, Costa Rica, October
1908 (W. Schaus).

METRAGA BYRNE, new species.

Sandy yellowish brown; a narrow pale line nearly parallel to outer
margin at outer third of wing, indistinct except centrally; fringes

pale. Hind wmg uniform brown. Expanse, 17 mm.
Type.—'^isle, No. 14081, U.S.N.M., Sixola River, Costa Rica, March,

1909 (W. Schaus).

Genus SEMYRA Walker.

SEMYRA EUCHARISTA, new species.

Reddish brown; subbasal silvery Ihie at inner fourth of wing,
showing two angles, the pomts and ends of the line slightly enlarged,

making four spots united by a zigzag line; a red patch in the upper-
most angle; outer line defined by black witliin, oblique outwainlly
on costa, angled inward on median, followed by a puii)lish shatlo that

makes digitate projections on the middle third of the wing; subter-
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miiial line curved at apex, silvery, cutting off a dark brown patch at

apex, then obliquely toward inner margm, but lost below; an angular

velvety brown patch between this and the digitate projections near

middle of wing. Hind wing red-brown. .Expanse, 25 mm.
Type.—Fern&le, No. 14082, U.S.N.M., "unf. Br6sil." (collector

unlaiown).
NAROSOPSIS, new genus.

Antennae of the male bipectinated at the base, the terminal third

coarsely serrate; palpi upturned to the middle of the front, tliick,

the end joint short; veins 2 and 3 of fore wing well separated; spurs

of the mid tibise long and distuict; vem 7 of fore whig from the cell;

thorax with posterior truncated tuft.

Genotype.—Narosopsis leucospila, new species.

NAROSOPSIS LEUCOSPILA, new species.

White; fore wing outwardl}^ shaded with purplish brown in which

are scattered blacldsh scales forming a line from costa before apex

toward tornus. Hind wing grayish shaded, especially on the veins.

Expanse, 17 mm.
Type.—lidlQ, No. 14083, U.S.N.M., Sixola River, Costa Rica,

September, 1909 (W. Schaus).

Genus EUPROSTERNA Dyar.

ETJPROSTERNA HOSIA, new species.

Bronzy brown, the apex purplish brown, shaded; two indistinct

parallel dark lines across the wing. Hind wing dark chocolate

brown. Expanse, 17 nam.

T^pe.—Male, No. 14084, U.S.N.M., Carillo, Costa Rica, August 2,

1909 (W. Schaus).

Genus NATADA Walker.

NATADA MICHORTA, new species.

Head and collar shaded with orange; else carneous brown; fore

wing lustrous silky brown with transverse impressed lines, some-

what irrorate with dark scales, the base and anal angle with a slight

orange tint, the apex purplish; outer margin shallowly emarginate

on upper half. Hind wing uniform brown. Expanse, 25 mm.
Type.—UaXQ, No. 14085, U.S.N.M., Esparta, Costa Rica, May 25,

1908 (W. Schaus).

NATADA NINDLA, new species.

Head and collar broadly yellow, the color invading the center of

the thorax; rest of thorax dark purplish brown; fore wing of the

same dark brown; a blackish patch at lower angle of cell and one
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on inner margin below it; region around these marks somewhat

darker shaded; a dark line from outer fourth of costa curves outward

to outer margin above tornus with a branch obliquely inward to

inner margin beyond middle. Hind wings and abdomen light silky

brown. Expanse, 28 mm.
Type.—Male, No. 14086, U.S.N.M., Sixola River, Costa Rica, March,

1909 (W. Schaus).

Genus EPIPEROLA Dyar.

EPIPEROLA CONFORMIS. new species.

Dark purplish brown; a pale oblique line from costa before apex

to middle of inner margin; beyond it the ground color is lighter than

within. Hind wing brown, lighter at the base. Expanse, 24 mm.
Type—Mole, No. 14087, U.S.N.M., Colima, Mexico (J. Doll).

EPIPEROLA PAIDA, new species.

Ocherous whitish; thorax intermixed with brown and blackish-

tipped scales. Fore wing densely irrorated with brown, nearly ob-

scuring the ground color, which shows most along the margin and

in Imed at the base; a rounded dark discal dot; a mesial curved line,

slender, pale, parallel to the outer margin though remote from it,

slightly defined by darker inwardly and followed by a broad brown
shade; fringe dark, but lighter at the anal angle. Hind wing of the

pale ground color, with a small dark patch at the anal angle. Ex-
panse, 16 mm.

Type.—Uiile, No. 14286, U.S.N.M., Trinidad River, Panama, May.

1911 (A. Busck).

Genus PEROLA Walker.

PEROLA PRODUCTA, new species.

Fore wing long, produced, the outer margin strongly oblique, the

inner margin short; yellowish ocher, the costa broadly shaded with

red-bro^vn; two parallel bands of this color from either side of apex
to inner margin near base, the submarginal band fainter than the

mesial one. Hind wing shaded with red-brown; body parts darker

than the wings. Expanse, 40 mm.
Type.—Male, No. 14088, U.S.N.M., Tuis, Costa Rica, June CVV.

Schaus).
PEROLA BREVICORNIS. new species.

Antennas very short; fore wing trigonate; ground wliitish straw-

color, the costal third broadly shaded with dark bro^^^l; inner half of

inner area shaded with ocherous, leaving the pale ground in a triangle

resting on outer margin; cell marked with darker streaks, one such

20441°—Proc.N .M.vol.42—12 7
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beyond it; a dark line from apex curves inward to vein 6, then

downward curving across the light field into the ocherous area where

it ends parallel to inner margin, crenulate, followed by a lighter area;

from vein 6 a branch runs out nearly to margin, then is continued as

a row of submarginal dots toward tornus. Hind wing whitish straw-

color, dusted with brown, especially on inner margin; veins darker.

Expanse, 38 mm.
Type.—Male, No. 14089, U.S.N.M., Tuis, Costa Rica, June, 1909

(W. Schaus).

MICROPHOBETRON, new genus.

Antennae long, thickened and flattened, simple; hind tibiae with

four long spurs; palpi upturned, not reacliing vertex; form slender,

abdomen short, tapering; head small but prominent; fore wing with

veins 8-9 stalked, all the rest from the cell.

Genotype.— MicropJiohetron rehella, new species.

MICROPHOBETRON REBELLA, new species.

Bronzy brownish black, the hind wings a little lighter than the

fore wings. Expanse, 11.5 mm.
Type.—Male, No. 14090, U.S.N.M., Sixola Eiver, Costa Rica,

March, 1909 (W. Schaus).

Genus VIPSOPHOBETRON Dyar.

VIPSOPHOBETRON DENDERIA, new species.

Collar ocherous brown; thorax dark brown; fore wing very dark

brown at the base, sharply limited outwardly from middle of costa

to tornus, the edge of the dark area incurved centrally; on inner

margin a semilunate area of leaden brown with black flecks in its

upper edge; apex ocher-brown with a small dark spot before the

tip. Hind wing and abdomen brown. Expanse, 24 mm.
Typ)e.—Male, No. 14091, U.S.N.M., Sixola River, Costa Rica,

March 14, 1909 (W. Schaus).

Genus PSEUDOVIPSANIA Dyar.

PSEUDOVIPSANIA MELANOIS, new species.

Collar and disk of thorax pinkish and gray; thorax and base of

abdomen leaden gray; abdomen black, the anal tuft orange; fore

wing long, produced, leaden black, the discal area subhyaline, in

wliich the veins bordering the cell are tliickened with black scales.

Hind wing similar, the translucent area extending to the margin;

hind wing small, produced-trigonate. Expanse, 28 mm.
Type.—Male, No. 14092, U.S.N.M., Tuis, Costa Rica, August,

1909 (W. Schaus).
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Genus DICHROMAPTERYX Dyar.

DICHROMAPTERYX DIDYMA, new species.

Dark lustrous brown; foro wiui^ with a pale leaden line from
middle of costa to tornus, beyond which the color is of a more lilaceous

tint but not much lighter. Ilind \ving dark brown. Expanse,

21 mm.
r///>e.—Male, No. 14093, U.S.N.M., Carillo, Costa Rica, October,

1909 (W. Schaus).

Similar to Dichromapteryx ohscura Dyar, but the serrations of the

antennae are longer.

Family ZYG^NID^.

Genus GINGLA "Walker.

GINGLA MYRLA, new species.

Entirely black, with a blue-green reflection. The wings are broad

and squarely roimded, thinly scaled, semitranslucent. Expanse,

19 ram.

Ti/pe.So. 13862, U.S.N.M., Mexico aty, Mexico, Julv, 1910

(R. MuUer).
GINGLA ASTORA, new species.

Fore wing black, but with a brown tint from the color of the

under side; an ocher yellow ray just below costal edge from base to

be3'ond middle; margin black. Hind wing briglit ocher yellow, the

margin narrowly black. Beneath both \\dngs ocher yellow with
black fringes. Body parts entirely black. Expanse, 13 mm.

Type.—^o. 13863, U.S.N.M., Popocatepetl Park, Mexico, 8,000-

10,000 feet, July, 1906 (W. Schaus).

Genus ADSCITA Retzius.

ADSCITA MORELIA, new species.

Black with strong green reflection. Fore wing uniformly of this

color. Hind wing hyaline in the middle, the veins and margins

black, the black dull, without green luster above, but strongly

green below, except on the hyaline part. Tongue reddish bro^Ti,

contrasted in color between the small black palpi. Expanse, 25 mm.
Type.—^o. 13864, U.S.N.ISI., Morelos, Mexico, 7,000 feet (W.

Schaus)

.

Genus HARRISINA Packard.

HARRISINA AUCHENOCHRYSA, new species.

Bla-^k with moderate bluish reflection. Head, except the front,

collar, and anten(»r lialf of thorax orange color. Expanse, 24 mm.
T>/pe.—'No. 13865, U.S.N.M., Cordoba, Mexico, May 17, 1908

(F. knab.)
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HARRISINA TESSACANS, new species.

Fore wing blue-black; hind wing duller black, but with some blue

luster. Beneath with blue luster. Collar broadly orange-yellow.

Expanse, 28 mm.
r?/pe.—Male, No. 14219, U.S.N.M., Tehuacan, Mexico, April, 1911

(R. MuUer).

Genus ACOLOITHUS Clemens.

ACOLOITHUS ERYTHROZONA, new species.

Black, the wings not very densely scaled and with very little

metallic reflection; what is present is bluish. Abdomen crimson

except the basal and terminal segments. Expanse, 20 mm.
Ty^e.—^o. 13866, U.S.N.M., Mexico City, Mexico, August, 1910

(R. Miiller).

Genus PSEUDOTALARA Druce.

PSEUDOTALARA PSEUDOPHILE, new species.

Wings dark leaden gray, the Mnd wings a httle less metallic than

the fore wings; an orange band on collar running around the head

and staining its posterior portion. Expanse, 17 mm.
Type.—No. 13867, U.S.N.M., Oaxaca, Mexico (Schaus collection).

PSEUDOTALARA LATERALIS, new species.

Bright orange color. Costal edge of fore wing and outer margin

narrowly black. Hind wing with a black border on margin, broad-

est at apex. Head black on vortex with a few orange scales in

front; disk of thorax orange; legs black; abdomen orange on the

sides, black dorsally and ventrally. Expanse, 26 mm.
Type.—No. 13868, U.S.N.M., Misantla, Mexico, November, 1910

(R. MiiUer).

Family CASTNIID^.

Genus CASTNIA Fabricius.

CASTNIA THYSANETE, new species.

Black; fore wing washed with wliitish beyond cell and in lower

part of subterminal space, the white irrorated with black and assum-

ing a leaden tint on inner margin; a white oblique bar on costa at

end of cell; two white subapical spots; outer line oblique, straight,

from middle of inner margin to costa before apex, black, defined whit-

ish within, lost apically in the region of the white spots; the line is

followed by black lunules of the ground color above vein Ic, running

into the black termen above. Hind wing with a red mesial bar and

two outer rows of creamy white spots, the inner row small and dif-
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fused, the outer row lai^e and parallel to the margin, but vdih dif-

fused edges. Expanse, 79 mm.
I, Type.—Female, No. 14031, U.S.N.M., Tehuacan, Mexico, June,

1910 (R. Muller).

Mr. Schaus has compared the specimen in London

Family PYRALID/E.

Siabfkmily PYR.A.TJSTIN"^K.

Genus OMPHISA Moore.

OMPmSA BRUNNETTALIS, new species.

Reddish brown; fore wing with white semihyaline spaces as fol-

lows: A square spot at end on cell and small spot near its base; an

outer row of squarish spots in two rows, separated by a slender line

of the ground color, the inner spots partly confluent, the outer ones

smaller and separate; the row is incurved below so that the spots at

base of vem 2 touch the cell. Hind %\dng whitish; an ocher discal

spot edged Nvith brown; a double waved outer blackish line, the two

lilies of which it is composed touching on the veins so as to define

spots of the ground color; termen beyond this line light brown.

Expanse, 40-50 mm.
Cotypes.—Four males, one female. No. 14033, U.S.N.M., Zacual-

pan, Mexico, August, 1909 (R. Muller).

Genus POLYGRAMMODES Guen^e.

POLYGRAMMODES mRTALOmALIS, new species.

Wings pale yellow ; fore wing with a brown patch at the base, nm-
ning broadly along inner margin nearly to tornus; inner hne out-

wardly oblique, running into the brown shade below orbicular;

orbicular yellow in a black ring; reniform quadrate, brown, edged with

black; outer line bro%Mi, slender, waved, toucliing the brown shade

at vein 2, then reentrant and forming a loop toucliing the reniform

beneath; a black subapical patch below subcostal vein, excavate on

its outer side and somewhat dentate mthin. Iluid ^^dng with a

discal ringlet and a black bar from thence to inner margin, where it

is surrounded by a brown cloud; a wavy mesial line, distinct only

on its costal segment; a submarginal line, blotched costally, else-

where faint. Expanse, 34 mm.
Type.—Yemsdo, No. 14034, U.S.N.M., Mexico City, Mexico, Sep-

tember, 1910.

POLYGRAMMODES MODESTALIS, new species.

Light brown, the abdomen with a double row of dorsal white spots.

Fore wing with the veins and lines daik brown; cell a little lighter

as also the interspaces between the outer and subtermiual lines;
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costa and fringe dark brown; inner line arcuate, dentate a little on
the veins, far from base; outer line oblique, similar to the other;

reniform and orbicular round, brown, fused to the edges of the cell;

subterminal line dentate, connected with the outer line by a line

between veins 2 and 5; a terminal row of pale yellowish marks.

Hind wing whitish, tinged with brown, the veins brown; discal mark
large, brown; median line straight, dentate; submarginal line some-

what dislocated on the veins, joined to the mesial line between veins

2 and 5 as on fore wing; terminal space red-brown; fringe dark,

with basal and central darker lines. Expanse, 44 mm.
Typ^'.—Female, No. 14035, U.S.N.M., Orizaba, Mexico, June, 1910

(R. Muller)

Genus PHRYGANODES Guen^e.

PHRYGANODES LEUCOPHASMA, new species.

Tan-brown, with white subhyalme spaces; a speck near base of

cell and larger one below; a round spot in end of cell; a pyriform one

below it from which extend in the usual incurved course of the sub-

terminal line five spots to costa, the three below small and dislocated

by a blackish cloud, the two upper larger, quadrate and fused; all

the spots more or less continuously edged with black; fringe blackish-

shaded with a whitish spot at tornus. Hind wing with, two spots

toucliing at their angles, the one on inner margin rumiing into the

cell, the discal one farther out and running upward toward costa;

fringe streaked with blackish; apex a little shaded with blacldsh.

Expanse, 30 mm.
Cotypes.—Males, No. 14036, U.S.N.M., Sierra de Guerrero, Mexico,

October, November, and December, 1910 (E. Muller).

PHRYGANODES ANCHORITALIS, new species.

Umber brown, the median space of fore wing lighter, more yel-

lowish brown; lines broad, bro"wn-black, the inner curved, the outer

scarcely irregular; a small orbicular of brown; reniform a bar.

Hind wing with mesial line and discal dot not much darker than the

ground color. Beneath the wings are hghter and more grayish;

discal dots black on both wings, small; outer line dark, shaded,

indistinct. Expanse, 24 mm.
Type.—Female, No. 14037, U.S.N.M., Misantla, Mexico, August,

1910 (R. Muller).

PHRYGANODOS MOSTELLA, new species.

Smooth gray with an ohvaceous tint; lines blackish, the inner

bent down on its lower third; a lunate discal mark; outer line

squarely projected outward in its middle third, the lower segment

thickened and followed indistinctly by whitish. Hind wing with
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whitish along costa, else colored as the fore wing; mesial hne i)r()-

jected in tlie middle, the projected segment somewhat more dis-

tinctly broken into dots than on the fore wing. Costa at base in the

male with a bladder-like swelling and a tuft of whitish hairs below.

Expanse, 34 mm.
Tifpe.—^lfile, No. 14038, U.S.N.M., Orizaba, Mexico, January, 1909

(R. Miillcr).

i\Ir. Schaus remarked upon this specimen that it is like P. ompTialo-

hasis Hampson, but with the lines more distinct.

Genus PILOCROCIS Lederer.

PILOCROCIS CAUDATELLA, new species.

Straw-color, shaded with brown except the median space on fore

wing and base of hind wing; inner line blackish, curved; orbicular

a dot; reniform an oval ringlet; outer line with its middle segment

])rojected, with tliree rounded teeth, the lower segment obhque; a

black cloud near middle of termen; a line at base of fringe. Hind

wing with discal dot and mesial line similar to the outer line of fore

wing; a line at base of fringe. Antennae of the male with a tuft of

black hair in the middle; abdomen with a terminal brush of light

brown hairs ; a black spot on fore tibia ; a black dorsal line on second

abdominal segment; a curved line on penultimate segment \vith

double dorsal lines on the last. Expanse, 25 mm.
Tifpe.—Msde, No. 14039, U.S.N.M., Msantla, Mexico, June, 1910

(R. Muller).

!Mr. Schaus kindly examined the specimen.

Genus PYRAUSTA Shrank.

PYRAUSTA DILECTICOLOR, new species.

Yellow and bronzy brown; fore wing with a central yellow mark
composed of two elliptical spots, the inner nearly crossing the wing,

the outer from vein 2 to costa, joined by a dash on median vein;

slight indistinct spots in a line beyond the outer edge of each. Hind

wing wath the base yellow, limited by a mesial line with its middle

segment projected and defined from the outer ground by a parallel

row of yellow dots; a brown discal patch. Fringe indistinctly

spotted with yellow on both wings. Termen of hind wing excavated

at anal ange. Expanse, 22 mm.
Tyi:)c.—Female, No. 14040, U.S.N.M., Misantla, Mexico, October,

1909 <R. Muller).

Genus DICHOGAMA Lederer.

DICHOGAMA COLOTHA, new species.

White; costa of fore wing narrowly black to the outer line; inner

line straight, black, oblique from costa at base to inner third of inner
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margin ; mesial line parallel to it, from inner fourth of costa to middle

of inner margin; an oblique parallel bar from costa at end of cell,

sending out black streaks along veins 2 to 6 in a gray shade; outer

line from costa at outer fourth, excurved nearly to termen, incurved

to inner margin at mesial line; a Vermillion red half band on termen

from apex to vein 2, followed below by a curved gray shade; a row

of terminal black dots in the red; fringe leaden gray. Hind wing

white, semihyaline, with a dark gray terminal shade on upper half.

Expanse, 28 mm.
Type.—Female, No. 14292, U.S.N.M., Tehuacan, Mexico, June, 1911

(R. Miiller).

Genus LYGROPIA Lederer.

LYGROPIA SUBCOSTALIS, new species.

Dark brownish yellow, the wings shining, the hind pair a little

paler; a black line along the costa of fore wings beneath; legs with

the tibise and tarsi black; antennae black with the tips white; third

joint of palpi black. Expanse, 18 mm.
Type.—Ua\e, No. 14208, U.S.N.M., Orizaba, Mexico, May, 1911

(R. Miiller).

Genus CLINIODES Guen^e.

CLINIODES NOMADALIS, new species.

Shining pale yellow; costa brown on basal two-thirds with expan-

sion at middle and end of cell; a gray-brown shade along inner and
outer margins, narrowing to apex; inner line curved, distinct only

at the costal expansion; an erect blackish bar at middle of inner

margin; outer line curved, finely crenulate, expanded and brown on
costa, also expanded but black on inner margin. Hind wing trans-

lucent opalescent whitish. Expanse, 33 mm.
Type.—Male, No. 14041, U.S.N.M., Misantla, Mexico, April, 1911

(R. Muller).

Siabfamily CR-A.M:B IN'JK.

Genus CHILO Zincken.

CHILO DILETANTELLUS, new species.

Straw yellow; fore wing with a dark-brown ray from base through
the cell to termen, broadest in the middle; a silvery white shade
below it; inner margin coarsely dusted with brown; frmge shining.

Hind wing soiled whitish with pale gray apex. Expanse, 43 mm.
Type.—Fem&\e, No. 14042, U.S.N .M., Cuernavaca, Mexico, June,

1906 (W. Schaus).
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CHILO DUOMITA, new species.

Straw yellow; fore wing shaded and dusted with brown except for

an area on inner margm, which is terminated irregularly above by a

faint brown line from base, that is curved down nearly to margin at

basal third, then up to end of cell, and finally runs across the brown
part to apex; a dark discal point; fringe dark. Ilind wiiig wliitish,

silky, a little soiled along the veins. Expanse, 50 mm.
I'ype.—Female, No. 14043, U.S.N.M., Coatepec, Mexico, October,

1910 (R. Miiller).

SuibfUmily PHYCITINJE.

Genus SEMATONEURA Ragonot.
SEMATONEURA DENTICOSELLA, new species.

Fore wing gray on costal third, the rest red-brown; the colors not

sharply defined but mingled on the middle of the wing in streaks

and dashes; some blackish streaks, wldch in the position of the

outer line are edged with gray, forming long digitate dentations.

Hind wing translucent, opalescent, becoming gray at apex and
fringe. Expanse, 40 mm.

Cotypes.—Females, No. 14044, U.S.N.M., Orizaba, Mexico, Octo-

ber, 1908; ;Misantla, Mexico, August, 1910 (R. Miiller).

Genus ANCYLOSTOMIA Ragonot.
ANCYLOSTOMIA RGSEITINCTELLA, new species.

Straw yellow; a deep rosy shade mixed with gray from inner tliird

of costa to apex, broadest m the middle; a similar shade on inner

margin from near base to termen, widening outwardly; these two
leave a broad ray of the yellow ground between them in wliicli rests

the round discal dot. Hind wing translucent, opalescent, gray at

apex and outer margin, but the fringe silk}^ white. Expanse, 31 mm.
Cotypes.—Females, No. 14045, U.S.N.M., Cuernavaca, Mexico,

July, 1906 (W. Schaus); July, 1909 (R. Mtiller).

Family COSSID^.

Genus ACOSSUS Dyar.
ACOSSUS LEUCEGCHYTUS, new species.

Gray, the basal half of fore wing shaded with black, the outer half

with wliite shadings, most distinct in a large reniform area and above
tornus; reticulations line, black, with larger coarse hea\y ones

beyond the middle, forming a large X-mark on the disk, its outer

limbs forked toward apex and tornus respectively. Hiud wing graj^-

ish, reticulated beneath, which shows by transparency. Thorax and
abdomen dark and shaded with blacldsh. Expanse, 47 mm.
Tvpc—Male, No. 14209, U.S.N.M., Mina San Rafael, San Luis

Potosi, Mexico, May, 1911 (R. Miiller).
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Genus GIVIRA Walker.

GIVIRA SANDELPHON, new species.

Body dark silky gray without markings. Base of fore wing black-

ish gray, quadrately reticulated with paler; middle third of wing

Ughter gray, the cell filled with pale luteous; following this across

middle of wing a blackish gray slightly oblique band, very slightly

reticulated; terminal third of wing lilacine gray, inclosing an outer

narrow, broken, and somewhat reticulated line; across the apex a

black band, with reticulated projections and a whitish uuier border-

ing dilution; a small dark mark with reticular projection on tornus.

Hind wing blackish gray, with a few strigse and traces of reticulations,

showing especially as markings on the termen. Beneath much
Ughter, the dark markuigs of fore wing repeated, the hind wing pale

gray with the broken reticulations and strigse more distinct. Ex-
panse, 34 mm.
Type.—Male, No. 14236, U.S.N.M., Misantla, Mexico, March,

1911 (R. Miiller).



DESCRIPTION OF A NEW SPECIES OF THE ISOPOD GENUS
CASSIDINIDEA FHOM ^lEXICO.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United States National Museum.

Two specimens, representing a new species of Cassidinidea , were

collected by Dr. Edward Palmer in 1910, at Maron Lagoon, Madre,

Mexico. They*were found in oysters taken from salt water.

Family SPH/EROMID^.

CASSIDINIDEA TUBERCULATA, new species.

Body ovate, twice as long as wide, 2^ mm. by 5 mm. Surface

smooth except the abdomen, which is covered irregidarly with small

tubercles. Color wliite, with numerous arbores-

cent markings of black.

Head wider than long, with the anterior mar-

gin widely rounded and produced in a small

median point. The eyes are small, round, com-

posite, and placed in the post-lateral angles.

The first antemise have the first and third arti-

cles of the peduncle about equal in length, the

second somewhat shorter than either of the oth-

ers. The flagellum is composed of four articles,

the last being tipped with hairs. The first an-

tennae extend just a little beyond the posterior

margin of the head. The second antemise have

a flagellum composed of eight articles, the first

being twice as long as the second and the last

three minute. The second antennae extend to

the middle of the first thoracic segment.

The first segment of the thorax is a little longer

than the following six, which are subequal. The lateral margins of

the segments are straight. The epimera are not distinct on any of

the segments.

The abdomen is composed of two segments, the first of which is

short and has siiture linos indicating other partly coalesced segments.

]^^3^K
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The terminal segment is triangular with apex rounded. The dorsal

surface of both of these segments is covered with small tubercles.

The inner, imm^ovable branch of the uropoda extends to the tip of the

terminal abdominal segment; it tapers to a rounded extremity.

The outer branch is one-third the length of the inner

branch and is posteriorly rounded. Both branches are

furnished with hairs.

Two specimens, both females, were col-

lected by Dr. Edward Palmer in 1910, at

Maron Lagoon, Madre, Mexico. They were

found in oysters in salt water.

The types are in the United States Na-

tional Museum, Cat. No. 43193.

The two other described species of this ge-

nus from the Atlantic coast of North America

are Cassidinidea ovalis (Say) and Cassidinidea

lunifrons (Richardson) from both of which the present species differs

in the more rounded apex of the terminal abdominal segment, and

in the presence of tubercles on the abdomen. It differs further from

C. lunifrons in the shape of the head and in the shape and position of

the outer branch of the uropoda.

Fig. 2. — Cassi-

dinidea T U'

beeculata
Maxilliped

Fig. 3. — Cassi-

dinidea TU-

BEECULATA.
Thied PLEO-

POD. X 41.



CENSERS AND INCENSE OF MEXICO AND CENTRAL
MIERICA.

By Walter Hough,

Ourator of Ethnology , United States National Museum.

INTRODUCTION.

During the course of investigation on the utilization of fire the

attention of the \\Titer was drawn to several aboriginal American

incense burners in the collection of the United States National

Museum, and as these objects are rare and have never been discussed

under one title, it was thought desirable to describe them, together

with such American material as was procurable. Pere Lafitau

remarks that "the altars of ])rimitive times were not difTerent from

the ordinary house fire" and compares the portable altar or pyranon
of the Greeks with the calumet of the Indians.^ The uncivilized

tribes of America are stiU in the rudiments of the incense cult, their

practices being confined mainly to oblations to fire, in the nature of

mdividual acts or occasionally appearing as a single rite in cere-

monies. For this reason the cult apparatus is very simple, like the

pipe or analogous smoke-producing inventions, or the simple fire-

place.

This paper therefore concerns itself vdih the apparatus found prin-

cipally in Mexico and Central America, where several types occur,

falling under the following classification, which also may be found

applicable to the general subject.

CLASSIFICATION OF CENSERS.

I. Communal or General.

1. STATIONARY.

(a) Tribal, society, and family fireplaces, fire boxes, and fire altars.

Several ideas are involved in this division, such as preservation

and renewal of fire for the health and well-being of the larger and
smaller social units or religious organizations, as well as the beings

themselves; sacrifice to fire by various oblations, with the idea of

• Moeurs des sauvages americains, vol. 1, pp. 159 and 107, Paris, 1724.

Proceedinqs U. S. National Museum, Vol. 42—No. 1887.
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feeding, attracting, appeasing, or beseeching the unseen beings.

These and other unformulated acts associated mth fire have been

observed throughout the world among peoples of different degrees

of culture.

(b) Great stone braziers, generally of hourglass shape, erected on

masonry bases before temples or shrines. (Mexico.)

Stone basins borne by animal or human figures placed at

shrines or sacred locations. (Chiapas, Yucatan, Mexico;

Costa Rica; Honduras; and Guatemala.)

Circular stones on short pediments or carj^atides; "altars" of

shrines, in temples. (Yucatan and Honduras.)

(c) Large pottery vessels of hourglass shape ornamented with

masks, bands, knots, knobs, and spurs, and painted in colors.

Placed as the stone braziers before temples or at shrines.

Essentially Nahuatl. (Nahuatl Mexico; Guatemala; Costa

Rica.)
II. Special.

1. POETASiLE.

(a) Braziers of small size used in dwellings. Of various forms.

(Mexico.)

(b) Tripod censers consisting of a bowl mounted on three splayed

feet preserving in general the hourglass form. Set on the

ground. (Southern Mexico; Costa Rica.)

(c) Bowl censers, bearing a mask and other rudiments of human
or animal forms, as in the monolithic braziers. (See I, h)

(Chiapas and Yucatan, Mexico; Guatemala; Costa Rica.)

2. GESTUBE CENSERS.

(a) Flaring bowl with rudimentary handle and spurs representing

other feet of tripod. (Oaxaca, Mexico.)

(b) Openwork pottery tripod vessel, one leg of which is extended

to form a handle. Rattle feet. (Zapotec area, southern

Mexico.)
(c) Spoon with truncated handle. Ventilation holes in bowl.

Rude. (Zapotec area, southern Mexico.)

Small spoons with conventional animal handle. (Southern

Mexico; Costa Rica.)

(d) Incense ladle consisting of a bowl ventilated mth openwork
pattern and having a long, hollow handle containing rattles

and terminating in a serpent or other head. Nahuatl form.

(Central Mexico.)

(e) Tubular pipes for incensing the esoteric beings and cardinal

points. Pipes in general cult uses. (Ancient and modern
Pueblos and other Indians, also northern Mexico aiid other

Mexican localities.)

(/) Cigarettes. (Mexico and ancient Pueblos.)
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3. SWINGING CENSERS.

{a) Censers introduced from Europe. Accultural. (Chiapas

specimen.)

I. Communal or General.

1. STATIONARY.

(6) The great masonry braziers located before shrines about the

teocallis, and at various other sacrificial spots where perpetual fires

were maintained and oft'erings consumed were not strictly incense

burners, though so treated at times.* Usually upon them living

victims were immolated and it was the custom to throw into the

brazier fire the ashes and unconsumed incense from the portable

censers together vnih. the paraphernalia and offerings which had

been employed in ceremonies. The brazier was the source from

which live coals were taken to ignite the incense in the hand censers.

The brazier appears to be a perpetuation of the primitive com-

munal fire, and the Nahuatl name by which such braziers were

called, tlexidli, "fire navel," connotes an idea relating to birth and

the underworld like the Ilopi sipapu. In describing the ceremony of

kindling new fire on the Hill of the Star in the valley of Mexico,

Sahagun mentions the brazier: "The inhabitants of Mexico, having

arrived home with their torches Ughted, carried them at once to the

temple of Uitzilopochtli and proceeded to place the fire, \vith much
copal incense, on the great brazier of masonry elevated before the

idol." ^ He also states that "they burned much night and day in

the courts of the temples on the elevated fireplaces which they had
made for that purpose." ^

Again he speaks (p. 101) of a round hearth set in the midst of the

court where it was elevated two spans above the surface and to

which celebrants carried for deposit the ashes and coals from the

centers.

Another form of brazier, described briefly b}' Sahagun, was a stone

basin encased in pine wood in wliich the flimsy ornaments and the

manias which had been worn by celebrants were burnt. Its name,

quauxicalli, is interpreted "wood vase"; it was situated at the foot

of the teocalli, while the great brazier in which victims were burned

stood on the apex platform.

There is in the United States National Museum a cylindrical block

of hard eruptive rock having a rectangular shallow cavity 9 mches

> It is said that there were COO braziers of stone, some round and some square, about the great temple

compound of Mexico. Bancroft, Native Races, vol. 2, p. 584, New York, 1875, citing the Motolina Ilistoria

de los Indios de la Nueva Espafia in Icazbalceta, Col. de Doc, vol. 1, p. 05. (Since published by Piraental,

Mexico, 1903.) Bancroft, Native Races, vol. 2, p. 5C7, ciliiig Vcytia, Hist. Antigua de Mejico, vol. 3, p. 31J,

states that the streets of Mexico were lighted with braziers tended by the patrol.

= IIisloria universal de la Neuva Espafia, by Bernardino de Sahagun, translated by Jourdanet et

Simeon. G. Masson, I'aris, 1880, p. 491.

• Sahagun, work cited, p. 186.
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square cut in the upper surface wliich shows erosion as by fire, and
it is thought that the specimen is a brazier such as Sahagun de-

scribes. A glyph resembUng a conch shell is repeated around the

periphery, between the upper and lower bordering bands, wliich are

decorated with a textile design representing a braided band. The
brazier is from Mexico and was collected by W. W. Blake. Diame-

ter, 15^ inches; height, 10

inches. (Ace. 17619, Orig.

No. 126.) .(PL 3 a.)

A perfect example of the

ancient stone brazier (fig. 1)

was brought to fight a few

years ago during the exca-

vations by the Mexican Gov-
ernment at Teotihuacan.^ It

was found on the upper hori-

zontal plane of the central

three-story temple at the base

of the great Pyramid of the

Sun and consists of a mono-
lithic sculpture of hourglass

shape set on a base of three

courses of squared stone.

With it were found two sculp-

tured tablets and two dados.

The brazier bears around the

middle a band terminating

on opposite sides in a com-
plicated knot which hangs

down, to the base, the lappets

below the tie corresponding

to the four ends of 'the band.

The knots bear signs con-

sisting of disks, bars, and a figure 8, Uke the twisted bread offering

made to Ciuapipiltin,^ the signs differing sfightly on the two knots.

(Fig. 1, a, h.) The tablets and dados are stated to bear a like

symbofism. The form of the brazier described appears to be quite

constant in the Nahuatl area and was carried wherever that influence

went. The conception would seem to be that of the human form,

which is more apparent in the pottery vessels of this class, to be noted
later, offering more latitude to the sculptor than hard stone.

A specimen in form of an hourglass, of greenstone, having a band
of cords around the middle and animal heads projecting on opposite

Fig. 1.—Monolithic brazier, Teotihuacan. (a) and
(6), Designs on sculptured knots.

1 Batres, Teotihuacan. Mexico, 1906, p. 25. * Sahagun, work cited, p. 20.
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sitles has the appearance of the Nahuatl type of brazier and may be

assigned to that chTss. It comes from Costa Rica and was collected

by C. N. Riotte in 1866. Diameter, 10^ inches; height, 11 inches.

(Cat. No. 2347, U.S.N.M.) (Fig. 2.)

The stone basins borne by human or animal figures are mainly of

the brazier class and represent this form among non-Nahuatl peoples.

They are generally found south of the Nahuatl area and extend to

Ecuador. The best known figures of tliis class are the specimen from

Santa Lucia, Cozumalhuapa, Guatemala (pi. 3 h), in the Royal Mu-
seum of Berlin (see Catalogue Guide for 1904; Georg Reimer, Berlin),

and the stone basin near Cuernavaca, Mexico.

A large monolitliic sculpture in basalt representing two clasped

human beings, the recumbent figure bearing a basin of ovate outline

over the belly, exists in the United

States National Museum. It is of

heavy black basalt and comes from

Costa Rica. (PL 3 c}) The relation

of this sculpture to several recumbent

figures found in Mexico, the most cele-

brated being known as Chac-Mool, and

others questionably spoken of as pulque

gods, is quite close, and taken in con*

nection vnth the fire navel idea (p. Ill),

the making of new fire on the belly of

a victim, and the beliefs concerning fire,

generation, and life, presents an inter-

esting suggestion. In some cases basins

held in the hands of stone figures have
evidentl}^ been used for the burning of

incense. In one of these specimens, about 3 feet high, found at

Copan, Honduras, the basin is held up on a level w^th the chin of

the idol. (PI. 4.) This form appears to be related developmentally

to the pottery bowl with the head on one side; it is discussed by
Dr. Eduard Seler in Bulletin 28, Bureau of American Ethnology,
Washington, 1904, pages 84-85.

Dupaix figures an image of granite 12 inches in height representing

a seated man with crossed legs and arms from Zachila, 10 to 12 miles

south of Oaxaca. The sash about the loins of this figure has the knot
at the back. Another from this locality has a hollow in the top of

» Brazier. Basaltic rock, sculptured in the form of two clasped figures, tho recumbent one bearing a
basin held in tho hands. The breasts hang over the edge of the basin. Tho head of this figure has been
broken away, and tho whole surface of the object is much worn by weather. It measures 33 inches long,

16 inches high, and 19 inches wide at the greatest projections. Costa Rica. Collector imknown. (Cat.

No. 179120, U.S.N.M.)

20441°—Proc.N.M. vol.42—12 8

Fig. 2.—Brazier of hourglass form,

CosTA Rica. Collected by C. N.

Riotte.
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the head and seems, like many others from this region, to be a vase

or torch bearer.^

At Teotihuacan braziers were recently found representing a human
figure bending forward with hands on the ground and bearing a basin

on the back. The specimen shown is in the Museo Nacional de

Mexico. The material is-andesite, of light color. (PL 4.)

The George G. Heye expedition has recently discovered in Ecuador

an old form of monolithic censer consisting of a seated figure with

hands raised bearing a bowl in which there still remains half-burned

incense.

The "sacrificial stone" of Mexico, which has a cavity in the middle

from which leads a gutter passing over the flat surface and down the

side, obviously worked out since the completion of the relief decora-

tion, appears to have had a secondary use as a brazier. The function

of the trough would be to facilitate drawing out the ashes, which, as

Sahagun states, were carefully preserved for deposit in a place set

apart for the purpose, and it is obvious that the thorough removal of

every particle of the ashes could not well be accomplished over the

rough, sculptured surface of the stone. The following references to

Sahagun describe the care with which ashes were preserved:

When they had finished the incensing they went to deposit the ashes in a round

hearth called tlexictli (fire navel), whifch was placed in the midst of the court where

it was elevated two spans above the surface.^

This having been done, the ashes and the objecta which had been employed in the

Ber\'ice of the gods were carried to the oratories called ayauhcalco (in the house of fogs

or vapors).

(These oratories, also called ayauhcalli, were ordinarily placed on

the banks of water courses.^)

WTien the aurora appeared and when one could see the morning star they interred

the ashes belonging to the offering, likewise the flowers, the reeds where they burnt

the perfumes, in the belief that these objects should not be seen by anyone addicted

to vices as would be a man living in concubinage, an adulterer, a gambler or a drunk-

ard; for they held all that kind as blemished and they forbid that they should see

the interring of the ashes of the sacrifice. After they had put them in the ground,

they began to sing and dance to the sound of the tambour and the teponaztli.
*

A number of altars have been discovered in Mexico and Central

America, especially by the field parties sent out by the Peabody

Museum. These are apparently not fire altars or censers, but the

altar block of Stela M in the hieroglyphic stairway of Copan'^ in-

corporated a figure (snake) as in the animal and mask vases like

those of the Lacandones, for example,^ figured by Maler and repro-

1 Dupaix in Kingsborough, Mexican Antiquities, vol. 4, pi. 43.

» Sahagun, work cited, p. 101.

' Translator's note, Sahagun, work cited, p. 74.

* Sahagun, work cited, p. 570.

» Mem. Peabody Mus., vol. 1, No. 6. pi. 16.

« Idem, vol. 2, No. 1, p. 28.
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duced in Tozzer's report. Stephens also found a copal altar in a

room in the ruins of Tuloom, east coast of Yucatan. *

(c) Another class of stationary braziers are the large pottery

vases of hourglass form which have been found in greater number
in and about the City of Mexico than elsewhere. On account of

their size and decoration, they are remarkable examples of the potter's

art, while their form and decorative treatment seem to connect

them closely with the genius of Nahuatl culture, whose spread by
concjuest has carried them far into Central America. This form

may be regarded as the most characteristic of the middle American
censer-braziers. Though not definitely mentioned by the early

chroniclei's,' who speak usually of stone braziers when the material

is given, they were surely in use in Mexico at the time of the con-

(^uest, those in the Museo Nacional de Mexico, ^ being the only

form of brazier which has been recovered from the ruins of the ancient

city.

One of the most striking exhibits of the great National Museum
of Alexico are the enormous pottery vases, two of which were found
in the ruins of the temple of the curato at Ixtapalapa, where was
celebrated the cyclical feast of the kindling of the new fire, and one
from Santiago Tlaltelolco. The vases each bears a human figure

in high relief painted in colors, the face framed in the gaping mouth
of a monster, suggesting a mask.

The specimen (pi. 5 a) from Ixtapalapa has an hourglass body,

decorated with the figure of the god of fire (?), whose face appears

somewhat in side view, who wears a girdle of human hands, has a

circular sign hke that of Chac-Mool (gorget?) in his middle, side

loops or knots, and skirt hanging down slantingly on either side.

The upper rim of the vase is decorated with hanging spikes. Another
specimen from the same locality is similar to the one just described,

but the legs and feet of the figure (pi. 5 h) are better preserved.

The third specimen, from Tlaltelolco, is almost denuded, giving one
a view of the form of the vase. (PI. 5 c.) A magnificent example,

locality unknown, of rather slender form and in excellent preserva-

tion, shows excellently the conventionalized human figure wearing
a crownlike headdress and with expanded wings springing from the

sides of the body. (PL 6 6.) The cinerary vase from Tlallelolco

(pi. 6 «) suggests in form the pottery brazier shown in plate 5 c and
is a remarkable specimen in modeling and color. This vase was
described by Brantz Mayer,^ who says that it is 22 inches high, 15^
inches in diameter, and that when found it had a lid and was filled

with human skulls.

> Yucatan, vol. 2, pp. 3S7-409.

* CatAlogo do Dopartamento de Arqueologid del Musoo National. Jesus ilalindo y Villa. Mexico, 1897.

» Mexico, vol. 2, 1853, p. 274.
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These great pottery braziers are monuments to the modeler's skill

in producing a forceful work from crude material, and the final

painting raises these objects immediately to a high plane of esthetic

quality.

Dr. Eduard Seler/ in liis account of the finds in the Calle de las

Escalerillas, City of Mexico, some years ago, remarks:

About 20 meters to the east of the first skull altar, or, as we now know, the first

Tezcatlipoca stone seat, were found two pottery vases three-quarters of a meter in

height, presumably fire vases. They have on the lower border a decoration of kjiobs,

and in the middle a band which in front is bound into a large loop. A rather large

hole is formed in the walls of the vase from side to side at the level of the band, possi-

bly for the passage of a pole by means of which the heavy vessel was transported.

(PI. 7 a, 6.)

It will be interesting to determine conclusively whether these bra-

ziers were transported by means of a pole, as suggested by the curious

orifice passing through the body of the vase.

If this opening is not connected with the venti-

lation of the fire, the brazier probably was used

in some rite which required its transportation

from one place to another not far distant.

The two Ixtapalapa braziers show this feature,

but apparently the holes are too far off the

center to admit of balance on a pole. (PI. 5 a, h.)

The Tlaltelolco specimen (pi. 5 c) appears to

have no such construction. The brazier fig-

FiG. 3.-BRAZIER OF POT- urcd by Dr. Seler - from Copan, Honduras, is

TERY.coPAN, HONDURAS. perforated in a similar manner. (Fig. 3.)

In describing a great censer urn from the cave of Quen Santo-

Chacula, district of Nenton, Department of Huehuetenango, Guate-

mala, Dr. Seler records that "in the depths of one of these caverns

we found a kind of altar and walls which formed a chapel. We also

found the idols in place and large urns, the openwork walls of which

represent the features of a demon having large eyes, colmieres springing

from the mouth, and the nose and chin bristling with spines. One

can imagine the effect this visage of the devU would produce when it

was illuminated by the fire on the interior of the urn."^ (Fig. 4.)

Enough examples of the hourglass-shape censer-braziers have been

recovered to enable one to trace in their form and embellishment

certain motives which remain in the conventionalized specimens

found at the three-story temple at the base of the Pyramid of the

Sun at Teotihuacan, those of the Calle de las Escalerillas in the City of

1 Seler, Ges. Abh. zur Amer. Sprach u. Alterthumskunde, vol. 2, Berlin, 1904, p. 8S3.

s Idem, vol. 3, p. 679.

• Idem, vol. 2, p. 225.



NO. 1887. OENSER^^ AND TNCENffE OF MIDDLE AMERICA—HOUGH. 117

Mexico, and those sliowinp; more realism and complexity of orna-

ment from Tlaltelolco.

It appears that in many cases masks, heads, or other members of ani-

mate beings as so-called decorative elements are really vestigial and

refer back to vessels of realistic animal form, but ideas of such forms

may be taken by the artist at any phase of design mutation from

models to mere traces, and even to surface painting, which itself ma}^

undergo both progressive and retrogressive fluctuations at different

periods. There is dilPiculty in placing the original forms and build-

ing the series. Thus the hourglass-shape brazier appears from ves-

tiges to have been an animal form, ])robably human, and could have

arizen from the crouched figure with bowl on back, examples of

which have been found in various localities, or readily from the

human being in seated pose. (PI. 8 a.) Many archeological forms

refer back to the human motive, as the sculptured ax and the small

jade and other stones tablets of ^Mexico and Central America, whose

meaning is made clear by the aid of certain

decorative vestiges which they preserve. The
most noticeable vestige on the hourglass brazier

is the sash, seen on the Copan and Santa Lucia

Cozumalhuapa specimens (pi, 4 and pi. 8 a),

and conventionalized in the Teotiliuacan and

Escalerillas braziers, but with pendants of corn

and fruits on the Tlaltelolco specimens. The
elaborate laiots and the lappets are very charac-

teristic and are made to bear symbolicmeaning'in

this respect resembling the expressive knot sys-

tems of Japan, and perhaps the evanescent cord fiq.4.-brazierorcensee

n e •
1 rni • i i , • ^'KN, GUATEMALA.

ngures ol various peoples. 1 he same idea obtains

in the Pueblo region of the southwestern United States, where sacred

incense cigarettes of reed joints arc bound with cotton cords, the ends

hanging free and the knot or other portion of the cord frequently secur-

ing shell beads of discoidal or pendent form. (See fig. 10 a-e.) Some-
times a small woven cotton sash is secured around the cane joint. In

the same category arc the pahos of the Pueblos,* which represent the

human form and are supplied with the wrappings or cinctures under
discussion.

Other vestiges represented by knobs or spurs, the former around
the rim and foot, and the latter, usually two, on opposite sides near

the base, are not so clear, but may be referred to costume and parts

of the body.

Whether the hourglass-shaped pottery braziers may have been used

(o deposit the remains of liigh priests, or other important personages,

• Solberg, Uber dio Bahos der Uopi, Archiv fiir Anthropologie, vol. 4, 1905, pp. 48-74.
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appears to be a matter worthy of inquiry. The relationship in form

between the braziers and the mortuary vases and their general agree-

ment in decoration show at least that they have some concept in

common.
Sahagun * states that the Mexicans put the incinerated bones of the

nobles in an urn, with a chalchiutl, and buried them in a room of the

house and every day they placed offerings on the sepulclier. Also:

"They burnt the belongings of the dead because they pretended that

these things then went to the land of the dead."

According to Brantz Mayer, the Tlaltelolco vases contained skulls

when found, and if only this portion of the body was inurned, may
not the skulls be those of sacrifices placed in a brazier for interment ?

The cinerary urns of Tlacolula were for burial of priegts. Chavero ^

figures one of these, a seated being witlx hands on the knees, an
elaborate girdle, ear plugs, and modified animal headdress slio\ving

a row of teeth. Breath signs also depend from the mouth. It is

probable, and Seler ^ agrees with me, that the braziers were some-

times used as mortuary urns for the burial of a cacique.

II. Censers for Special Use.

1. PORTABLE.

(a) The solidarity and pervasiveness of the aboriginal religion of

Mexico is strikingly shown from the observations of the chroniclers,

who state that the people were required to reenact in their houses,

in abridged form, ceremonies following those held in the central

religious edifices, and from such glimpses one may gather an inkling

of the tedious rites of the domestic cult. Not even among the

Pueblos, where all activities are regulated by or tinged with the sys-

tem of religious observance, has such a binding power been displayed

as in Mexico, where each house was a temple in miniature.*

Thus the domestic cult required sufficiently elaborate paraphernalia

and apparatus to comply mth the formulated observances prescribed

by priestly law and applicable to the innumerable ceremonies of the

religious calendar as well as to classes of persons, as the merchants,

or to fraternities. Since the common act of all observance was the

burning of incense, the domestic censer was a vessel whose use was
almost universal.

It is unfortunate that no description by Sahagun, or other writers,

reveals the form of the domestic brazier-censer of the Nahuas, but

1 Work cited, p. 224.

« Mexico, p. 600.

3 Letter of April 13, 1911.

« "Las Casas tells us that when the Guatemalans built a new house they were careful to dedicate an
apartment to the worship of the household gods; there they burned incense and oiTered domestic sacrifices

upon an altar erected for the purpose." Bancroft, Native Races, vol. 2, p. 786. Las Casas Hist. Apologetica

M. S. Cap., 124.
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as none of the utensils of pottery recovered shows a definite class

referable to braziers, it appears likely that they were not of fixed

form, any suitable vessel being employed.*

Possibly in the practice of the domestic cult the forms of the temple

apparatus were copied, and the hand censer, to be described later,

as well as a small hourglass-shape brazier may have been used to some

extent, thougli as a rule in all primitive religions most of tJic cult

apparatus is esoteric and belongs to the fane and priesthood, not

being seen by the uninitiated except on occasions of public ceremony.

A small terra-cotta brazier-censer from excavations in the Calle de

las Escalerillas, City of Mexico, and which may have been of this class,

is shown (pi. 8 h), and another from the pool of Chapultepec, near the

city, shows a much conventionalized form (pi. 8 c).

iVnother consideration which bears on the effectiveness and to some
extent the form of the censer is the ventilation required for the draft,

as in a stove. The Mexicans had properly solved this problem by
making openings, ornamental or otherwise, in the walls or the bottom

of the incense vessels. Gum-resins, such as copal, do not burn readily,

and it was customary to throw these substances in the form of powder

or small pellets upon live coals from the great permanent brazier fires

or from the domestic hearth, which was regarded sacred not only by
the Mexicans, but by all peoples below the plane of enlightenment.

(6) Tripods.—In the non-Nahuatl portions of Mexico, however,

generally south and east of the Nahuatl area, the portable censer is

more commonly kno%\Ti, both from survivals and from the ancient

examples which have been recovered from the ruins. Here the form

is generally a tripod vessel, the feet hollow, modeled in a great variety

of grotesque shapes, supplied with rattles, or solid and plain.

- Doctor Plancarte found in the Matlaltzinca (Pirinda) area in the

Valley of Mexico a specimen with three legs and having perforations

of triangular and circular shape in the bottom. This authority says

that the censer appears in his catalogue as a utensil of transition be-

tween the temple and the hearth, but it may belong properly to the

cult, thougli such were used in the houses "para sahumar a los recien

llegados y viajeros 6 ^ las personas principales,"- to fumigate those

recently arrived and wayfarers, or important persons.

Some Costa Rican censers have also lids, as in the Japanese Jcoro

and the Chinese allied form, and are remarkable examples of the

potter's craft, an illustration of which, as well as one of the tripod

^class from Guatemala, have been kindly furnished by Dr. Walter

Lehmann. (PI. 8 d and pi. 9 a.)

• Sec Seler, work cited, vol. 2, 1904, p. S-lO, fig. 42, for forms found in the Calle do las Escalerillas, Mexico.

' Catdlogo de la Coleccion del Seflor Presbltero Don Francisco Plancarte, formada, con la colabracion del

Dueno, por el Director del Museo Nacional de Mexico. Mexico, 1892. Exposlolon Historlco Amercaua de
Madrid, Para 1892. Secci6o de Mexico.
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Fig. 5.—Bowl censer, Lacan
DONEs, Chiapas, Mexico.

The writer purchased in Oaxaca in 1899 a tripod incense burner of

terra cotta, the rim decorated with a pair of masked human figures

with upraised hands, a pair of birds, two flowers, and two U-shaped
figures, probably snakes. Tlie figures on the inner and outer rim
and bottom of the bowl are painted rudely with white, black, and a

blue resembling ultramarine. The figure in the bottom is evidently

a sun symbol. I was informed by the

dealer that this vessel was used by the

Indians for burning copal and that the

figures were ''santos" of the Indians.

Diameter, 7 inches; height to rim, 7 inches;

to headdress of figure, 9| inches. (Cat.

No. 204692, U.S.N.M.) (PI. 9 &.^)

(c) Bowls.—The Lacandones of Chiapas,

Mexico, observe a complicated incense rite

yearly, when new incense burners are made
and consecrated to the gods.^ The censers

are of homely vase or bowl form, painted

black, wliite, and red with native colors, have a mask projecting

like a bowsprit from the edge, and are provided with holes to

insure ventilation. (Fig. 5.) It is customary to place in the

open mouth of the mask offerings of food and drink and to burn

nodules of copal in the vessel.^ The copal nodules are formed and

stuck to a board having a handle

at one side, and they are symbolic-

ally male and female, resembling

in form the nodules of copal found

in excavating the ancient sites of

Yucatan, and reminding one of the

joss sticks and pastilles of the

Orient. (Fig. 6.) In the censer are

placed j ade figures representing the

gods of the Lacandones, and over them the copal is burnt. Palm
leaves waved in the smoke are thought efficacious in driving away
disease. The ceremony and the ceremonial use of the Lacandones
censer is a remarkable example of the survival of an ancient custom,

and throws light on much that was unknown of the cult practices

Fig. 6.- -Copal nodules, Lacandones, Chia-
pas, Mexico.

of this region.

1 For discussion of the headdress of an image on a Oaxaca censer, see Seler in Bulletin 28, Bureau of

American Ethnology, 1904, pi. 35. ,
2 Tozzer, A comparative study of the Mayas and Lacandones, Publ. Arch. Inst. America, New York,

1907, p. 107.

Maler, Mem. Peabody Mus., vol. 2, No. 1, p. 28.

Seler, work cited, 1908, vol. 3, pp. 585-589.

8 Stephens states that incense was burnt on the stone projecting from the mouth of a gigantic mask, the

"Cara Gigantesca," at Izamal, Yucatan (Stephens, Yucatan, vol. 2, pp. 234-236), suggesting the food offer-

ings in the mouth of the mask on the Lacandones braziers.
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The Guatemalan portable incensarios are frequently spinose bowls

with a head on one side. They all bear evidence of burning resin,

are of crude, coarse clay, and some specimens have lids.^

The censer has not survived among the Mayas as it has among the

less modified Lacandones; but L. H. Ayme sent to the National

Museum from Merida, Yucatan, an incense burner of pottery of

gray, coarse paste, washed brown on the interior and red on the

exterior, and having the form of an mcurved bowl mounted on a foot,

and two rows of holes punched through the body to insure ventila-

tion. (Fig. 7.) In the bottom of the bowl is a dab of the red

paint \vith which the exterior is washed. (Compare Oaxaca censer,

pi. 9 h.) This appears to be a vessel for burning incense in the

house. (Cat. No. 73885, U.S.N.M.,

originalNo. 17.) Diameter, 4^ inches;

height, 4 inches.

2. GESTURE CENSERS.

The tliird class of censers comprises

those held in the hand and used for

wafting incense in a certain direction

or toward any object to be incensed.

It would seem that the requirement

for worship toward the cardinal points

has given rise to the hand censer, which

in its most developed form resembles

a shallow dipper with a long handle.

There are specimens wliich may show
a development of this form from a bowl

or tripod censer, as suggested by:

(a) A specimen from Oaxaca, in form of a flaring bowl of broNvn

unpoUshed ware having a projection from one side and a starlike

handle with four prongs, appears to be a censer and to stand morpho-

logically between the bowls and hand censers. It was collected by
E. O. Matthews, and is 3J inches in diameter and 2^ inches liigh.

(Cat. No. 215137, U.S.N.M.) (PI. 10 a.)

(6) Openwork pottery tripod vessel, one leg of which is extended

to form a handle. This type is usually of extremely good art, and

consists of a cup-shaped bowl pierced wdtli beautifull}' executed

openwork resting on two round feet suppUed with rattles, the curved

handle terminating in a flexed arm, wliich forms the handle and

tliird foot. The specimen is from Oaxaca.- (Collected by L. H.

' See Hough, In Report of the Madrid Commission, 1S02, Washington, 1S95, p. 354.

Seler, work cited, 1908, vol. 3, p. 625, figures a spinose vessel of this construction.

« Rattlo-foot censer of brow-n clay with design perforated and outlined with scratched lines and having

bosses on opposite sides. The end of the handle is modeled in the form of a flexed arm, the hand clasping

the cylinder. The feet and handle are set in on stubs. The triangular ventilating orifices forming the

openwork design have been punched out with a tool which leaves the edges slightly rough. Length, 8

Inches; height, 4 inches; diameter, 3J inches.

Fig. 7.—Vase censer (modeen), Mebida,

Yucatan. Collected by L. H. AymA.
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Ayme. Cat. No. 131452, U.S.N.M.) (PI. 10 h.) A number of

similar censers have been found.

(c) Among the Lacandones of Chiapas, according to Tozzer, the

ladle incensario occurs, but plays an unimportant part in the rites

and is used only in the ceremony when the new hraseros are installed.

It consists of a dipperlike vessel with a head on the side next the

handle, and is called akna, "the mother." Tozzer discusses this

type of incensario ^ and says that the handle terminates in a hand in

which offerings of food are made, while incensarios of the older

culture had serpent heads. A handle of an incensario from Hon-
duras is figured in plate 19 of Tozzer's work. Seler ^ figures speci-

mens from Coban in the collections of Sarg, Sapper, and Dieseldorf,

in the Museum fiir Volkerkunde, Berlin, that appear to be incense

spoon handles. They are of animal forms, are short, and some of

them have a foot ; and, while no vessels to which they were attached

have been found, it is probable that the identification by Seler is

correct.

From the Zapotec area, Oaxaca, numerous examples have been

found of a crude ladle of coarse, dark-gray pottery, the bowl of

which has a flat bottom with six or seven holes punched therein.

The handle is hoUow and is truncated squarely at the end. (Cat. Nos.

109813, 109814, U.S.N.M., Oaxaca, Mexico. Collected by L. H.

Aym6.) (PL 10 c.^)

Eingsborough * figures a specimen in the fourth volume of his

work. The presumption is that these are censers for domestic use.

Through the courtesy of Dr. Walter Lehmann, a photograph of a

handle censer from Guanacaste, Peninsula of Nicoya, Costa Rica,

has been secured. The specimen is from the Velasco collection,

National Museum, San Jose de Costa Rica. (PL 12 c, d.) Its

resemblance to the Nahuatl censer ladle is apparent, and Lehmann
cites its locality as ''the Mexican enclave of the Peninsula Nicoya."

In point of specialization it is hardly so far advanced as the Nahuatl

variety, its decoration is southern, and in some lespects it approxi-

mates the Zapotec modified tripod. (See pi. 10 &.)

Prof. Marshall H. Saville, while carrying on the work of the Heye
Expedition to Ecuador, discovered at Manabi a dipperlike vessel,

the end of the handle terminating in a clenched fist, resembling in

this respect some of the censers found in southern Mexico. It is

very small (3J inches long) and is classed as a censer.^

1 Work cited, 1907, p. HO.
2 Work cited, 1908, vol. 3, pp. 604-605.

3 Measurements: Diameter, 5 inches; heiglit, IJ inches; length of handle, A\ inches; diameter of handle,

\-^ inches.

< Antiquities of Mexico, London, 1830-1848.

£ Contr. South Amer. Arch. The George G. Heye Expedition. Antiquities of Manabi, Ecuador. New
York, 1907, vol. 1, pi. 64, fig. 5.
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Small ladle forms found in the huacas of the Guetaro Indians of

Costa Rica are called incensarios, but examination of the specimens

in the Arellano collection, exhibited at Madrid in 1892/ showed only

one bearincj traces of fire. There is, however, a mask on the handle

adjoining the bowl, and the weight of opinion must class them as

incensarios. Lelimann has discovered ladles of this form near

Cartago, Costa Rica. (Fig. 8.)

(d) The most familiar object of this class and the most highly

developed is the Nahuatl hand censer spoon having a long handle and

decorated with painting and

sculpture. This censer was /^^^^^n^\
held in the hand of the ofli- /j^^^^^^^\\
dating priest and the fumes -.^^^^ -^^'i^^ "^iVX

of the copal or other incense }lTT^^^\'\^^^mf' W
wafted toward the figure of ^^ " '"" '*"'*''^^^w4^JlK' 1 1

the god. They are rather ^Ol^\ //
frequently found in the ^^^^s*-^^'^/
Nahuatl area of Mexico, and ^ -^
numbers were unearthed in fiq. s.—ladle censer, guetaeo huacas, costa rica,

the trenches near the Cathe- Arellano collection.

dral plaza in the Federal district some years ago,^ several having

been brought to the United States by collectors. Their mode of use

may be seen in numerous instances in the picture writings, where the

characteristic extended arm holding the censer is graphically depicted.

Sahagun describes the offerings made b}'- the Mexicans in their

calpulle, and mentions that the satraps (attendant chief priests)

offered incense day and night in the temples at certain hours.

They used for that purpose censera of terra cotta in the form of a kind of skillet of

medium size with a hollow handle of the largeness of a vara in measure and of the

length of the arm up to the elbow or a little more, having within little stones which
served as rattles. The censer was ornamented with sculptures which are pierced at

intervals from the middle to the base. They took in it lighted coals from the fire and
they threw on it copal; they approached the statue of the demon and they elevated

the censer toward the four cardinal points; at the same time they incensed also the

idol. When this was done they threw the coals on the fire. The same practice was

imitated by the people in their houses, morning and evening, before the statues

which they had in their chapels or in their courts. The parents taught their children

to make the same evening and morning.''

Sahagun also tells us that at the

feast of Tezcatlipoca everyone carried perfume pots. They made fire in the temple

in order to have coals. They carried also copal and censers of terra-cottalike pots.

> Alfaro, Anastaslo. Catalogo de las Antiguldades de Costa Rica e.xhibldas por el Excmo. Sr. D. Julio

.\reUano. Exposicion Historico-Amcricana de Madrid. Madrid, 1892, p. 17.

Hougli. .\ncient Central and South American Pottery in the Columbian Historical Exposition at Madrid
in 1892. Report of the Madrid Commission, 1892, Washington, 1895, p. 347.

« Seler, work cited, 1U08, vol. 2, p. 856.

• Sahagun, work cited, p. 183.
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pierced and much worked, that they called tlemaitl {tletl, fire; maitl, arm). They
had also all kinds of copal, and they prepared portions for use in the ceremonies cus-

tomary in the service of that god. The chief priests, when a certain moment of the

service came, took coals in their censers, threw on them copal or incense and incensed

the images of Uitzilopochtli that they had installed in the temple a little while before.

This ceremony was not only made in this place, it was repeated in all the houses by
their proprietors, who incensed the images of the gods which they had at home. When
they had finished the incensing they went to deposit the ashes in a round hearth,

called tlexictli {tletl, fire; xictli, navel or cord, leather band), which was placed in the

midst of the court where it was elevated two spans above the soil.*

The United States National Museum collection contains numerous
handles of the tlemaitl, all of the serpent design,^ which was that com-
monly used by the Nahuas, and a bowl with a portion of the handle

remaining, collected by Dr. Edward Palmer from a cave at Dos Cami-

nos, 25 miles e^st of Acapulco. The latter specimen is of coarse

brown paste, the handle a hollow tube, the bowl even in outline and
perforated with a design consisting of four triangles, arranged as in

the Maltese cross, repeated three times, and with a triangle in each

of the broad spaces between the four-part design. A plain circular

area is left in the bottom of the bowl. The under surface has bands

ornamented with small papillae, and on one side of the bowl, near the

edge, project two spurs, perhaps rudimentary feet. (Diameter of

bowl, 7f inches; height, 2 J inches. Cat. No. 173069, U.S.N.M.)

(PI. 12 a.) The handle is from the Hill of Tepeyac, Mexico, D. F.,

and was collected by W. W. Blake. It is tubular, of red paste, and

shows obscure coiling marks. The head of the fire serpent has

extended tongue, open mouth, projecting teeth, and a band across

the neck. The mouth of the serpent does not communicate with the

hollow of the tube. (Length, 12 inches; diameter, 1^ inches. Cat.

No. 99081, U.S.N.M.) (PI. 12 6.)

The writer may be pardoned for introducing at this point for com-

parison an oriental hand censer which presents remarkable similarity

to the Mexican hand censers just described. The specimen is from

Japan and is described as an "ancient hand censer," used in temple

worship for directing the smoke of incense toward the images of the

gods. A dragon is coiled about the handle, and the latter in turn

passes around the middle of a constricted vase with foot. It com-

bines the sedentary Icoro with the hand censer, more fuUy than the

Chinese type. (Cat. No. 6330, U.S.N.M. Collected by the late Gen.

O. E. Wood, U. S. Army.) (PL 11.) The Chinese employ a similar

hand censer, but more conventionalized in design.

(e) A tubular incense apparatus, through which or from which

smoke may be blown by expulsion of the breath, was anciently used

in Mexico, as witnessed by the sculptures of the Palenque altar and

» Sahagun, work cited, p. 101.

' The handle sometimes termioated in the talons of the eagle. See Seler, work cited, vol. 2, 1908, p. 862.
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drawings in the Manuscript Troano figured by ^rcGuirc.* Tliis pipe

censer is found on ancient sites in the region west of tlic Rio Grande

and south of the great breaks in New Mexico and Arizona. It is a

hollow, truncated cone, usually of tuff, often showing traces of red

and 3'ellow ])igment and from G to 14 inches in length, the diameter

varyijig from 1^ to 4 inches. It was found in the larger rooms of

ruins, associated with small ])ainted mortal's, decorated slabs, and

other cult apparatus, and which almost invariably show traces of fire.

Its connection with the small tubular "pipes," either straight or

frequently bent at a slight angle, found north of the "breaks" and

in use at the present day in religious ceremonies by the Pueblos, has

been suggested by Dr. J. Walter Fewkes, who says that by interpre-

tation of the Ilopi name it is a "cloud blower." Dr. P^ewkes

informs me that the large pipe used in the Winter Solstice ceremony

jiud called the "great snow pipe" is made especially for the ceremony
and has a capacity of about half a pint of the sacred tobacco mixture.

It is of cla}', not decorated, and the object of its use is to create a big

smoke cloud as a petition for snow, exemplifying the "gesture prayer."

The writer has observ^ed the use of such tubes in Ilopi ceremonies,

where the celebrant fills the pipe with aromatic herbs, lights it from
the kiva fire, and, inhaling, blows a compact cloud of smoke as an

offering to the rain gods or other beings who move in the sky behind

cloud masks. The connection is obvious, but often the large size of

the southern blower would prevent individual use as above, and some
other method of producing the smoke or incense cloud is indicated.

Several specimens in the National Museum have orifices through the

wall of the blower in its lower half, and one specimen found by the

Museum-Gates exploring expedition of 1905 has a series of holes

around the base near the lower edge. These orifices may be designed

to promote the draft, which may have been increased by the inser-

tion of a reed tube, and they are analogous to the triangular cuts

through the basin of the incensarios found in theCalle de las Escalcrillas

and in other parts of Mexico, as well as those vase forms from the

Lacandones, the ancient Mayas of Yucatan, and the ancients of the

Peninsula of Nicoya, Costa Rica. This resemblance, wliich may
seem a mere detail, is significant.

A specimen of the tubular cloud-blower in the National ^[useum
is made of friable tufa deeply colored by the effects of fire. The
cavity has been drilled from both ends, the upper portion of the

cavity being much larger than the lower, as in the smaller pipes. A
shoulder is formed in the upper extremity of the pipe, and through
tlus shoulder a diagonal hole has been perforated into the bowl of

the tube, in this way resembling very much the treatment of a Hopi

' Pipes and Smoking Customs of the American Aborigines, Ann. Rep. U. S. Nat. Musi, 1887, p. 371,

and frontispiece.
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field oven with its draft hole. Another perforation extends hori-

zontally through the wall near the base of the pipe. The exterior

of the pipe has as fine a finish as the material will bear and is well

shaped. Length, 13f inches; diameters, 2f , 2h, and 1| inches. (Cat.

No. 98228, U.S.N.M., New Mexico. Collected by E. W. Nelson.)

(PI. 13 a.)

Another cloud-blower is of coarse tufa of yellow-brown color,

excavated from both ends, giving an hourglass-shaped section;

form, a truncated cone with raised molding near larger extremity.

Traces of vertical bands of red, yellow, and black pigment appear

on the surface. Half of the blower is missing. Found in a cere-

monial room of the large pueblo ruin on Spur ranch, near Luna, New
Mexico. Length, 8f inches; diameter, 4 inches; diameter of mouth-

piece, 3 1 inches; lower end, 2| inches; orifice. If inches. (Cat. No.

231904, U.S.N.M. CoUected by Walter Hough.) (PI. 13 6.)

In his important and valuable paper on aboriginal pipes and

smoking customs,^ Mr. J. D. McGuire has brought together by far

the largest collection of information on this subject. The pipe,

this author has pointed out, antedates the use of narcotic herbs,

such as tobacco, and he concludes that ''the importance of smoke
appears to have been chiefly, if not entirely, due to its supposed

medicinal properties." Mr. McGuire also points out that the offer-

ings of incense by the Aztecs to the Spanish invaders under Cortes

were in many respects similar to the familiar pipe customs of the

Indians, and pipes of like shape are traced from southern Mexico

to British possessions in the north.

It is manifest that the custom of smoking did not originate in

gustatory enjoyment, but following along the line of the develop-

ment of the fire cult, smoke had an esoteric or sacred meaning.

The first offerings would be from a static fireplace, such as the

camp fire, and as progress was made in the arts of hfe the caring for

fire in portable appliances would give rise to braziers in great

variety—as, for example, the bowl-shaped censer of the Lacan-

dones and the handled censer of the Nahuatl, which correspond

respectively, to the static and handled censers of Japan and China.

The swinging censer of Europe is evidently a development of a

sedentary vase form. The pipe itself seems to be a develoj)ment

from a sedentary form which has survived in the "great pipes"

sometimes occurring among the North American Indians. As an

outgrowth of environment, culture, and customs, smaller pipe

forms were adopted and the original intention of smoke offerings

was much modified by individual circumstances. We have also an

interesting analogy between the handled censer in Mexico and the

peace pipe used in ceremonies by the North American Indians,

> Ann. Rep. U. S. Nat. Mus., 188V, footnote, p. 125.
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both utensils showing, it is presumed, the Hkeness due to simihir

needs rather than to direct acculturation.

The following is a description of the specimens figured on plate 14:

Pipe of gray vesicular rock, shallow bowl, uniform tube leading to

center of bowl. Diameter, IJ inches; height, 2 inches. (Cat. No.

212609, U.S.N.M.) Scorse ranch, near Ilolbrook, northeastern Ari-

zona. Collected by Walter Hough. (PI. 14 a.)

Made of purple vesicular lava; bowl not much enlarged; tu]:>e of

largo caliber. Diameter, IJ inches; height, If inches. (Cat. No.

212102, U.S.N.M.) Petrified forest, Arizona. Collected by Walter

Hough. (PI. 14 h.)

Of yellow sandstone; bowl large and conical, joined by a small

orifice at apex of cone formed in the base. (Cat. No. 140435,

U.S.N.M.) Arizona. Collected by R. J.

Coyne. Diameter, 1| inches; height, 2|

inches. (PI. 14 c.)

Of dense, vesicular lava, brown to blue in

color, finely finished; the bowl very deep.

Diameter, IJ inches; length, 2^^ inches.

Fio.9.—Ancient POTTERY BRAZIER-

CENSER, City of Mexico.

Petrified forest, Arizona. Collected by
Walter Hough. (Cat. No. 212131.

U.S.N.M.) (PI. 14 d.)

Pipe of pottery; brown color, surface

highly polished, bowl deep, meeting smaller

orifice perforating its bottom. (Cat. No.

156132, U.S.N.M.) Length, 2| inches;

diameter, f inch. Sikyatki, Arizona. Col-

lected by J. Walter Fewkes. (PI. 14 e.)

Pipe of pottery; exquisitely finished, brown color, stem squared,

bowl swelled and terminating in a collar. Length, 2^ inches; diam-

eter, l inch. (Cat. No. 213250, U.S.N.^f.) Awatobi, Arizona.

Collected by the Museum-Gates Expedition, 1901. (PI. 14/.)

Pipe of brownish tufa; bowl and stem of equal length, side of bowl

decorated with cross formed by small holes drilled in the material.

Length, 2| inches; bowl, 1 inch by 3 inches. (Cat. No. 234768,

U.S.N.M.) Jemez, New Mexico. Collected by Mrs. Matilda Coxe
Stevenson. (PL 14 g.)

Pottery pipe exquisitely finished, mouth portion llared; body
ridged as though wrapped with cord, except collar portion at the

forward end. Length, 2\^ inches; diameter, f inch. (Cat. No.

156154, U.S.N.M.) Awatobi, Arizona. Collected by J. Walter
Fewkes. (PI. 14 h.)

Pipe of dark gray stone, well finished; bowl, shallow cone; btLso

flattened and expanded. (Cat. No. 234769, U.S.N.M.) Jemoz Pla-

teau, New Mexico. Collected by Mrs. Matilda Coxe Stevenson,

length, 2 J inches; diameter, | inch. (PI. 14 i.)
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Pipe of brown pottery consisting of a flaring stem; circular bowl

surmounted by a broad collar ornamented with cross-shaped design

in perforations and scratched on the surface. Length, 2^ inches;

diameter, IJ inches. (Cat. No. 244762, U.S.N.M.) Jemez Plateau,

New Mexico. Collected by E. L. Hewett. (PL 14 /.)

Pipe of pottery, quadrangular shape, rounded at the base and -with

a collar near the mouth, decorated on two sides with the light-

ning arrow. The
pipe bears a black,

highly lustrous pol-

ish. (Cat. No. 47759,

U.S.N.M.) SanJuan
Pueblo, New Mexico.

Collected by J. W.
Powell. Length, 4^
inches; 1^ inches by

I inch. (PL 14 Ic.)

if) Cigarettes.—
Still another form of

offering is the sec-

tion of cane tube

charged "wdth vegetal

incense found rather

generally in the

Pueblo region, but

especially in the

southern portion.

The cigarette is

filled with a mixture

of herbs, which,
when burnt, pro-

duces a pleasant

odor, but generally

the tubes packed

with the mixture

have not had fire put to them and obviously the offering is by
implication. In some cases, however, the cigarettes have been

lighted at the time of offering, as in certain shrines observed in caves

on the Blue River, Arizona, these usually being the larger canes of

functional size and not the miniature tubes which occur in such great

profusion.

The cigarettes (fig. 10) are girdled with strands of white or dyed

cotton cord; miniature blankets and sometimes beads or feathers are

attached, the object inthe mind of the worshipper being to duly clothe

Fig. 10 (a, b, c, d, e).—Reed cigarettes with cincture, Arizona.

Collected by Hough and Cooley.
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these offerings in consonance with the behef that they were animate,

and, further, that they represented the human body, as has been

pointed out with regard to the censers and braziers. RutUments of

this girdle are seen on small tubular pipes from northern Arizona

(pi, 14/, h, j, Tc), wliich appear to show their relation to the cane

incense tube, and it is probable that the longer plain tubular pipes

were girdled with cord and feathers at the time of offering, as in some
modern Pueblo examples.

Similarly, some of the Mexican pottery censers of hourglass shape

bear a girdle in rehef representing the cord

tied in a symbolic bow. (Fig. 9.)

There is also a close connection \ni\\

respect to the cigarette between the Mexi-

cans and the Pueblos. Abundant refer-

ences in the ^v^itings of the clironiclers

show that cigarettes cut from reeds,

painted in various patterns and colors,

filled with different kinds of odorous

herbs and other aromatic substances pul-

verized and mixed together, were

smoked ceremonially.

3. SWINGING CENSERS.

(a) The swinging censers which remain

to be discussed are not indigenous to the

Western Hemisphere, but have been intro-

duced by the religious orders. The
Museum possesses a specimen from the

Oxchiri Indians of Cliiapas, Mexico,

which shows an interesting adaptation

of native materials and art. It consists

of an hourglass-shaped basket of ixtle ^^°- n -swinging censer holder,

, . . I -11 1 4 i .1 Indians of Oxchiei, Chiapas. Col-
cord twined over a coiled rod. At the lected by l. h. ayme.

narrowest portion are attached four

braided cords which are bunched at the ends and form a sling by
wliich the censer may be swung. These cords can be drawn together

vnth. a sliding ring. The incense, of copal, is burned in a bowl of

earthenware wliich fits in the larger concavity of the basket, and the

apparatus is presumed to have been used in the celebration of mass in

the poor country churches attended by Indians not possessed of a

metal censer. Diameter, top, 5f inches; bottom, 5^ inches; height,

4^ inches; length of cords, 23 inches. Collected by L. H. Aym6.
(Cat. No. 7689.5, U.S.N.M.) (Fig. 11.)

20441"—Proc.N.M.vol.42—12 9
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REMARKS ON THE CENSER IN SOUTH AMERICA.

The apparatus discussed in this paper is most prevalent in central

and eastern Mexico, less so in Central America, and gradually dimin-

ishes through the South American cultures. Information concerning

South American cult apparatus is extremely limited because the his-

torical and linguistic nexus has been lost, and no knowledge is recov-

erable from a vocabulary of symbolic art, so rich in Mexico. The
tripods and stool forms of Chiriqui, described by Holmes/ some of the

carved stone metates, pottery vessels of tazza and tripod foniis of

Ecuador and Peru may have been designed as censers, but beyond

their relationships in shape and in some features of construction and

adornment no approximately conclusive data can be put forward

concerning South American censers. Incense was offered on the

figure braziers of Ecuador, and no doubt incense was known in Peru

and Bolivia, but little has been published of the vast stores of relics

from this area in museums.

DISCUSSION OF THE USE OF INCENSE IN WORSHIP.

The offering of incense is almost universal. Tribes which have

reached a stage where recurrent rites are observed, and where cere-

monials have attained some complexity, make use of this feature of the

fire cult, and below this grade of culture individual or family acts of

worsliip often show the employment of incense or fire offerings.

Wliile fire may be primary in regard to the origin of the idea of

incense, it became secondary as applied to advancing cults; that is,

offerings were not confined to the communal house or camp fire, but

were made on special hearths or in special apparatus. Nevertheless,

no incense was so offered that was not ignited from a sacred fire; that

is, one carefully prepared to insure purity, and secured from the

ancient wood drill, from lightning, lens, mirror, or other consecrated

or supernatural source. New fire is kindled by the Lacandones of

Chiapas by wood friction for use in consecrating censers and igniting

copal burned at that time.

The new fire is thought by the Lacandones to be efficacious in heal-

ing sickness, the soot collection on palm leaves being the common
method, but a stone heated in the fire and used to warm water

renders the latter a panacea for fever.^

The phenomena which accompany combustion are so famifiar

that the man of our times passes over the marvel of smoke, flame,

and ashes without analysis or comment. To the man of a certain

stage of advancement we may suppose that the wonder of the birth,

1 Ancient Art of the Province of Chiriqui, Colombia. Sixth Annual Report of the Bureau of American

Ethnology, 1888.

» Tozzer, work cited, 1907, p. 164.
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life, and death of fire was a vivid reality; it is evident from a survey

of the widespread remnants of the fire cult that the steps of tliis

mysterious physical manifestation impressed his mind, determined

an attitude (creed), and predicted a course of action (cult) in conso-

nance with the observed facts of fire action.

The lore of smoke is extensive, embracing individual acts and

collective acts relating to fumigations both sacred and profane.

Tlie ideas relative to the purification, heahng, scaring of demons,

removing of evil influences, etc., effected by smoke have been in the

minds of votaries of fire worship in divers countries and periods,

and it is even probable that fumigations alluded to by Shakespeare,

in Much Ado About Notliing, where a perfumer is ordered to

smoke a musty room, or when in The Taming of the Shrew tlic

command is given, ''And burn sweet wood to make the lodging

sweet," there was also involved some antique belief in dispelling bad

influences, which may be classed as primitive sanitation.

The use of smoke in woreliip, however, seems to have arisen from

the observation that this ghostly element of combustion dissolved

in the air, passing away from sight mysteriously, like fog and cloud

vapor, thus supplying a messengel* to the unseen. It must not be

forgotten also that to unspoiled senses the odor of smoke would be

strikingly pungent and perhaps the most remarkable attribute of

fii'e, a potent and far-reaching means of calling the attention of

supernatiu-al beings, propitiating or frightening them. The Homeric

and JcAvish idea w^as that a sweet savor was pleasing to divinity,

and this appears to be the most widely diffused idea connected with

the burning of mcense in worship, while offerings to the fire which

at one time were customary may have been for the double purpose

of pleasing the spirits ^vith incense, and of feeding them. The offer-

ing w^as consimied by the fire and disappeared from human sight,

thus being analogous to the practice of throwing offerings into springs

or rivers.

Mr. J. N. B. Hewitt informs the writer that the Iroquois use

tobacco smoke to make authentic a petition, and states that in the

New Year ceremony the Life God, whose vitality is supposed to

wane during the year, presents a petition for restoration, and in

order to give value to his petition a portion of the rite is markeil

by the burning of tobacco for this purpose. The solemn ceremonies

also connected with the calumet may involve this idea. The calumet

is passed around in order of official seniority during the coimcil

and ho who holds it affirms Ms speech by blowing a cloud of smoke.

Similarly, in the ratification of peace, the pipe was an important

adjunct, without which the terms would not be binding. It is

probable liore, as in many other rites connected with the use of

incense, that, the smoke is designed to open communication with
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the spirit world by attracting the attention of the intangible beings.

Mr. Hewitt says, however, that it is the tobacco rather than the

odor that is offered as a sacrifice to the deities; that is, the soul,

or the reality, of the tobacco is what reaches the gods. By means
of separate acts there is a twofold use of tobacco in a peace or

other council—the one to compose the minds of the councilors and
the other to invoke the good-will of the gods to whom it is offered in

sacrifices.

Incense was probably at first the smoke of wood or of leaves,

then later selected, compounded of several materials, and made
sacred by rites.* It was finally sought all over the world, and
a commerce in ''frankincense and myrrh" was one of the chief

agencies in bringing a knowledge of the people of the Tropics to those

of northern zones.

The incense from South America, according to Himiboldt,^ was
from the Idea gufanensis and Idea tacamaliaca. That used most
commonly in Mexico and Central America was the gum of the Protium

Jieptaphyllum, called copal by the Spanish. This tree is also a

Bursera, from which genus the most precious incense gums of the

world are derived. "The Mexicans and all the inhabitants of New
Spain made use (which they pursue yet somewhat to-day) in their

offerings of that incense of copal, a kind of wliite gum which they

call copalli, for incensing their gods. They had not recom-se to our

true incense, because it was not found in then' countiy. It was

copal that the satraps used in the temple and everyone in the

private houses, as we have said above." ^ Tozzer states that the

sap of the rubber tree was used by the Lacandones. The wood and

leaves and the resins of the pine trees in Mexico had important

cult uses. Pine needles are used as incense by the Hopi, as they are

by the Tibetans.

In the descriptions of the home life of the Mexicans, transmitted by
the early chroniclers, it is stated that vases filled with smouldering

incense diffused their perfumes through the rooms,* and numerous

mentions of such usage give the impression that it was customary

to burn odorous substances as a matter of refinement and for per-

sonal pleasure, just as the use of tobacco became secularized.

INCENSE MATERIALS.

In the course of time, with the growth of ceremonies and the increas-

ing complexity of culture, incense became differentiated into kinds and

preparations appertaining to the various deities and celebrants.

There may have been many prescribed varieties of incense, and of

> The Jews had at first 4 ingredients and later 13. Numbers, xvi.

» Cosmos, vol. 2, p. 204.

> Sahagim, work cited, p. 183.

. « Bancroft, Native Races, vol. 2, p. 573.
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those whose names have survived in the chronicles are copal hlanco

white copal, with mixtures of tobacco, etc. ; incenso comun, ordinary

incense; and cJiapopopotli, bitumen, the latter used in the worship

of the god of war, Huitzilopochtli, all the foregoing being employed

by the Nahuas. The Mayas used copal; copal ground with maize;

caoutchouc; zacaTi, a kind of incense burned by priests; and cJiachalte,

burned by nobles.'

The Mexicans, like other peoples in close touch with their environ-

ment, were acquainted with the properties of plants, and to this day
the exhaustive pharmaceutic and utilitarian botany of a village

market is one of the most surprising things one meets with in that

country. The ancient Mexicans had thus ransacked the plant world

for vegetal substances, which on burning would produce an agreeable

odor, many of which are mentioned in the works of Hernandez,

Monardes, and others, but whose identification botanically is almost

invariably impossible owing to incomplete characterization.

Dr. S. A. Barrett informs me that at the present time the Cayapas
use in Ecuador for religious feasts a sort of whitish resinous substance

(copal) which comes from the interior of the country. They do not

have very much of it, and prize it very highly on account of having

come from such a distance. They burn this substance at ths time

of a death.

There is a great confusion as to the identitj" of copal, the name,
according to some writers, being used to cover a number of gums.

It is possible that the confusion has arisen from post conquest times

when errors multiplied rapidly as the Mexican culture slipped s\viftly

into the background, for the earliest reliable chroniclers are clear as to

the commonest use of the gum whichnve know as copal, and whose
characteristic odor would place it distinctly in the first rank of incense

materials.

The follomng notes from Sahagun refer to various vegetal sources

of incense substances burnt for the odor:

There ia a plant called quauhyayaual. Its roots are long and become green at the

ends. The leaves are small and round. The exterior of the plant mixed with incense

acts as perfume. The root is of no utility. They find the plant on the mountains.'

There is another plant called tlalpoyomatli, of which the leaves are ashy, soft, and
velvety. It has flowers. Its odor has caused it to be chosen for the perfumes which
they introduce into the reeds for smoking. Its aroma spreads far.^

This appears to be the artemesia, sage, which was a sacred plant

among the Pueblos and many other tribes of Indians.

There is a small wild tree called teocote (Pinus teocote), of which the root has the

odor of incense when it is burnt. Only the lords and the dignitaries have the privi-

lege of using it. Other persons are not authorized and have not the right to use it.*

• Bancroft, Native Races, vol. 2, p. 702; Tozzer, op. cit., 1903, p. 20.

' Sahagun, work cited, p. 753.

• Idem, worlc cited, p. 766.

• Idem, work cited, p. 73L
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There is a tree from which exudes the white resin called copal, which is the incense

offered to the gods by the Mexicans. They sell it now very much in the markets,

because it is employed as a remedy and is good for a great number of things. It is

produced in the Provinces of Tepequaciulco, Yonala, and Conixco.

There exists a tree called ocotzoguanitl, "resin tree" (Liquidambar styraci/olia). It

is high, large, and has leaves like the willow. It exudes a resin that they employ in

the reeds that serve for smoking.'

Prof. Frederick Starr figures modern Mexican incense burners, and

gives numerous instances of the continuance of the practice which

still maintains the demand for copal, and rolls of this gum wrapped

in corn husk may now be found on sale in the markets of Mexico.^ It

is usually formed into a roll about three-fourths of an inch in diameter

and 6 inches long, enveloped in corn husk, or wild plantain, tied at

either end and around the roll with strips of fiber. The National

Museum has a specimen (Cat. No. 261999, U.S.N.M.) collected in

Tampico by Dr. Edward Palmer. (Fig. 12.)

Tobacco was also a sacred herb, and its smoke was unquestionably

incense. The wild tobacco plant is mcorporated in the mixture used

as incense by the Hopi and some other American tribes. Seler states

that tobacco ' 'played precisely the same part among the priests and

Fig. 12.—Copal prep.\red for market, Tampico, Mexico. Collected by Edward Palmer.

medicine men or ancient Mexico as it has from the remotest times

down to the present day among the various savage tribes of North

and South America." ^ It wais powdered and mixed with incense and

formed into pellets which were carried in a pouch by officiating priests.

In other parts of the United States artemesia, the balsam root, cedar

tops, sweet grass, and, among the Siksika, a sweet gum of some kind

were burned for incense.*

There must exist implements and utensils connected with the gath-

ermg and preparation of incense, but which are not recognized as

such. The powdering of copal, mixing it with tobacco and other

substances, forming it into pellets or nodules with the aid of heat,

manipulations necessary to prepare the incense for formal offering, in

all likelihood did not necessitate the employment of special apparatus,

but was performed with domestic utensils, such as the metate and

mortar, cooking vessels or comal, the pellets formed with the hands

like any plastic substance. The industry in the ancient days also

> Sahagun, work cited, p. 732.

* Notes upon the Ethnography of Mexico. Davenport Academy of Science, vol. 9, Davenport, Iowa,

1902.

2 Bulletin 28, Bureau of American Ethnology, 1904, pp. 146-147.

* Handbooli of American Indians, Bulletin 30, Bureau of American Ethnology, Washington, 1907-1910.
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undoubtedly required the services of many persons from the sources

through commerce to the consumers, who were the famiUes (clans)

and the priesthood attendant on the teocallis.

In the caves of southern Arizona there have never been found defi-

nite masses of resin or anything which might be called incense out^

side of the herbs contained in sacred cigarettes. Nevertheless, there

are often attached to offerings resinous substances which liave an

odor resembling that of copal.

CUSTOMS CONNECTED WITH THE USE OF INCENSE.

Some of the numerous customs connected with the use of incense

are collated and introduced here. These have a bearing on the

beliefs under whose sway the incense cult came to be practiced and

which have an explanation far from simple, depending largely on the

plane of philosophy reached, and modified by local and individual

habits of thought and traditions.

Sahagun tells us that there were persons whose office was to provide

copal, incense plant, censers, torches, and wood for the temple serv-

ice,^ and speaks of the Tlacolquacuilli, who were the guard of the

temple Mecatlan. "They were clothed in the manner we have de-

scribed for the priests—that is to say, a jacket unxicolli, and carried

a calabash full of tobacco, picietl" (p. 192), Further, "the chief

priest, Mexicatl teohuatzin, 'Mexican master of the gods,' was

elected by the two great priests and had charge of the hierarchy.

His costume was a jacket of cloth, a censer of the form of which they

made use, and a pouch filled with copal for incensing."^ And fur-

ther: "The chief priests and ministers of the temple were charged not

to allow the fire in the court go out and to wake up those who had the

mission of sounding the hours or those who should burn incense and

make offerings before theidols.^

During the ceremony of incensing the god Huitzilopochtli each

priest placed coals and chapopopotli * incense in his tlemaitl and

wafted the disagreeable odor toward the idol. The ashes were then

emptied from the censers into an immense brazier called the tlexictli,

or fire navel .°

Aztec monarchs were annointed, and during this ceremon}' burned

incense to the god Huitzilopochtli. "A censer containing live coals

• Work cited, pp. 190-193.

' Sahagun, work cited, p. 189; Chavero, Mexico, p. 635, figures a priest burning copal, holding the tlemaitl

In thf- rifeht hand and a bag in the left.

' Work cited, p. 1S7; sea shells, comets, and trumpets were used to sound time. Work cited, p. 189.

« "Chapopotli is a bitumen which resembles the pitch of Castile when it is friable. It Ls washed up on the

beach, usually at high tide and Ls gathered by the river peoples. It is odorous and is much liked by women.
When thrown on the fire its odor spreads widely. It is mixed with the mass which they are in the habit

of putting in the odoriferant chalumeaux. They mix tzictli (chicle) with the copal, or incen.se of the coun-

try and with the odorous resin, and they obtain thus good perfume." (Sahagun, p. (30.) See also Torque-

mada Monarchia, vol. 11, p. 260.

» Bancrult, Native Kacos, vol. 2, pp. 322-323.
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was put in his right hand, and into his left a bag of copal, and thus

accoutred and provided, he proceeds to incense the god Huitzilop-

ochtli."^

In the feast of Tezcatlipoca priests incensed the idol, praying that

their prayers might rise to heaven as the smoke of the burning copal.

^

Incense played an important part in marriage ceremonies, and the

contracting parties as well as the household gods were perfumed from

the censers.^

The Mexicans gave themselves up to a certain superstition to cure sick or sickly

infants. They attached to their necks a ball of copal by means of a soft cord of cotton,

and they made the same for the wrists and ankles. Astrologers did this under a pro-

pitious sign and designated the number of days that they should be borne. They
attended to detaching them, and they went at once to burn them all in the capulco.

They repeated this four times for each treatment of the child.*

Incense was burned to the cardinal points at the feast of the mer-

chants.^

In respect to verification the Mexican custom was similar to that

of the Iroquois. Sahagun says

:

He touched his hand to the earth and licked the dust that attached to it. He threw

then copal on the fire, because that is another way to make oath to say the truth.

^

Further he says:

The judges did the same before they performed any act of their ministry. Before

ceasing their work, they threw copal on the fire to reverence their gods and asked their

aid. The singers of areytos, before commencing to sing, burned likewise copal in

honor of their gods and asked their protection.^

They offered morsels of what they had taken to eat to the fire. The custom was

called "act of throwing." They also did not drink pulque until a small quantity was

placed in a pot near the fire as an offering. Later they threw it out in fovu: different

places around the fire.''

These Indians reverenced greatly and honored with sacrifices the Gemini, which are

found near the Pleiades, in the constellation of the Bull. They employed for that

different ceremonies at the time when that constellation appeared newly toward the

east, after the feast of the sun. They said after they had offered incense :

'

' Yoaltecutli,

Yacaniztli is arisen; what will happen this night? Will the influences be prosperous

or adverse? " They offered incense three times, without doubt because the constella-

tion is composed of three stars. These offerings took place at the first hour of night, at

3 o'clock in the morning, and at the first glimmer of the dawn. They called these stars
*

' Mamalhuaztli. " If they applied the same word to the sticks which served to produce

fire, it is because these Indians found in these sticks of wood some resemblance with

the three stars and with what they saw of the origin of the process. There obtained

also among the young men the custom of making burns on the wrist in honor of that

1 Bancroft, Native Races, vol. 2, p. 145. after Sahagun.
2 Idem, p. 318.

3 Idem, pp. 256-260.

* .Sahagun, work cited, p. 188.

' Bancroft, Native Races, vol. 2, p. 393.

6 Sahagun, work cited, p. 24.

' Idem, p. 184.
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constellation. They said that one who did not bear these marks at the hour of death

would live in hell for the production of fire because they would light it over his wrist by
the same process that they employ to produce it by means of morsels of wood.*

The Pipiles burned incense at the four corners of a field before

weeding,^

The Mayas and Mexicans burned incense over the grave of the dead.'

A curious instance of substitution in which copal plays a part has

been recorded of the Mayas, who during the feast of the month of Mac
burnt the hearts of various animals, and if real hearts could not be

procured, imitations w^ere formed of copal and sacrificed on the fire.*

Another singular custom of the Mayas is referred to by Bancroft:

Respecting their ceremonies before giving battle we only know that on one occasion

in Yucatan they brought a brazier of burning perfume which they placed before the

Spanish forces, with the intimation that an attack would be made as soon as the fire

went out.''

1 Sahagun, work cited, p. 482.

' Bancroft, Native Races, vol. 2, p. 720.

3 Idem, p. 799.

« Idem, p. 692.

» Idem, p. 746.
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DESC^RIPTIONS OF FIVE NEW GENERA AND TWENTY-SIX
NEW SPECIES OF ICHNEUMON-FLIES.

By II. L. ^"lERECK,

Bureau of Entomology, United States Department of Agriculture.

The genera and species here treated are reared parasites of which,

in many cases, names are desired for use in connection with papers on

their economy that are to be pubHshed in the near future.

Family BRACONID^.
APANTELES (APANTELES) FUMIFERANiE, new species.

Female.—Length, 2.5 mm. Rehited to A. edwardsii Riley, from

wliich it differs in the sides of the second dorsal plate being nearly

parallel and shorter than the same plate is long down the middle; in

the reddish-stramineous femora, the liind pair of which is tipped with

fuscous; in the liind tibiae being reddish-stramineous except at base

and apex; in the blackish stigma; in the comparatively shorter

ovipositor; in the black tegulse and in other less important particu-

lars.

Male.—Sufficiently similar to the female to be readih' associated

therewith.

Type—Cat. No. 14309, U.S.N.M.

Type-locality.—Montcalm, Quebec, Canada.

Specimens that emerged June 18, 1911, at Cliicoutimi, Quebec,

Canada, and June 20, 1911, at the type-locality, constituting the type

and paratypes, were received b}" the Bureau of Entomology, United

States Department of Agriculture, from Dr. C. Gordon Hewitt, who
reports this species as a parasite of the spruce budworm Tortrix

fumiferana.

APANTELES (APANTELES) PRODENIiE, new species.

Female.—Length, 2 mm. Head apparently wider than long; black;

antennae mostly dark brown, palpi pale, legs mostl}' stramineous, all

coxa> black, trochantei-s dark, hind tarsi and apex of hind tibia' in-

fuscated, tegulfe blackish; scutel dullish, sparsely punctured; pro])o-

deum with five or six areas, the areola almost quadrate; first abdom-

Proceedings U. S. National Museum, Vol. 42—No. 1888.
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inal segment almost parallel sided, half again as long as wide at apex,

geniculate, the apical two-thirds without a fovea, basally roughened

and with a few scattered punctures; second plate nearly three times

as wide at base as long down the middle, its apical margm arched;

hypopygium extending a little beyond the pygidium, sheaths of the

ovipositor about as long as the first dorsal plate ; wings almost color-

less, costa and stigma dark brown, radius, transverse cubitus and

third abscissa of cubitus rather stramineous,{most of other veins nearly

colorless.

Male.—^Essentially as in the female.

Type.—Cat. No. 14310, U.S.N.M.

Type-locality.—Bangalore, Mysore, India.

From larvae of Prodenia littoralis, on authority of L. C. Coleman.

APANTELES (APANTELES) TARAGAM^ffi, new species.

Female.—Length, 2 mm. Related to Apanteles tischerix Viereck,

from which it can be distinguished by the first dorsal plate being

hardly one and one-half times as long as wide at apex, its apical half

roughened, without a fovea and nearly parallel sided; second plate at

least nearly four times as wide at base as longdown the middle; wings,

including the stigma, almost entirely colorless, costa tinged with

brown ; sheaths of the ovipositor nearly as long as the abdomen.

Male.—Essentially as in the female; apical half of first dorsal plate

with converging sides, second dorsal plate narrower at base than in

the female.

Tj/pe.—Cat. No. 14311, U.S.N.M.

Type-locality.—Bangalore, Mysore, India.

From larvae of Taragama dorsalis, on authority of L. C. Coleman.

APANTELES (APANTELES) TISCHERIX, new species.

Female.—Length, 2 mm. Agrees mth the original description of

Apanteles prodenise Viereck, except as follows: Legs mostly black or

blackish, scutel poHshed, apparently impunctate; first dorsal plate

about one and one-half times as long as wide at apex, its sides arcuate,

somewhat wider at apex than at base, geniculate, its apical two-

thirds roughened and with a median fovea; second plate with its

apical margin virtually straight, hypopygium hardly surpassing the

pygidium.

Male.—Essentially as in the female.

Type.—QsLi. No. 14312, U.S.N.M.

Type-locality.—Woodside, Delaware, August 9, 1905, Parasite of

TiscJieria malifolieUa. S. H. Darby, collector.

This is the same as the MS. species of Ashmead that has appeared

in the literature on economic entomology, and occurs in Connecticut

and XQYj likely elsewhere along with its host.
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APHIDIUS COLEMANI, new species.

Female.—Length, 2 ram. Related to ApMdius rosse Haliday, from

wliicli it may be distinguislied as follows: Mostly blackish; head

uniformly blackish, dypeiis, edge of malar space, and mouth stramin-

eous; flagel 14-jointcd; mesonotum black; notauli virtually want-

ing; scutel black, ])rothorax yellowish; propodeum black, with a

diamond-shaped areola and a petiolarea, the areola adjoinmg four

other areas; second, third, and fourth segments largely blackish,

first segment partly browTiish, apical half of abdomen mostly yellow-

ish, sheaths pale.

Male.—Flagel 17-jointed; abdomen almost entirely black, the

first segment brownish; otherwise essentially as in the female.

Type.—C&t. No. 14313, U.S.N.M.

Type-locality.—Bangalore, Mysore, India.

From Aphis sp. on tobacco, on authority of L. C. Coleman.

A study of the male paratopotypes shows that the flagel may be

16 or 17 jointed with the end joint in the 16-jointed specimens nearly

as long as the precedmg joint or decidedly longer.

Named for Mr. L. C. Coleman.

METEORUS ARCTUCIDA, new species.

Female.—Length, 4 mm. Related to Meteorus obfuscatus Nees,

from which it differs chiefly as follows: Antennae 31-jointed, all

joints of the flagel distinctly longer than wide, brownish; ocelli

apparently a little nearer the eye margin than to each other; head

brownish ; occipital carina rather angulate in the middle and at most

nearly twice as far from lateral ocelli as the latter are from each

other; thorax mostly bro\vnish-straniineous, prescutum separated

from the parasides by sculpture rather than impressed notauli,

prescutum with a median longitudinal line of sculpture; stigma

dark throughout
;
propodeum almost uniformly reticulate throughout,

concave posteriorly; apical third of hind tibiae and their tarsi more or

less infuscated; stigma almost entirely dark, fuscous; fossae of first

segment poorly developed, post petiole striate throughout, petiole

stramineous, post petiole rather brownish; second and tliird segments

mostly rather stramineous, rest of dorsum of abdomen blackish

down the middle, strammeous laterally ; exserted portion of ovipositor

nearly as long as the abdomen.
Male.—Essentially as in the female.

Type.—C.a.i. No. 14314, U.S.N.M.

Type-locality.—Agumbi, Mysore, India, from Arctiid larvae, Sep-

tember 14, 1910, on authority of L. C. Coleman.
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METEORUS TRACHYNOTUS, new species.

Female.—Length, 4.5 mm. Related to Meteorus incompletus Pro-

vancher, from which it may be distinguished by the antennae, which

are at least as long as the body, by all the joints of the flagel being

longer than wide; by the almost entirely yellowish head; by the

nonprominent prescutum; by the coarse carinje of the propodeuni;

by the poorly defuied basal area of the dorsal aspect of the propodeuni;

b}' the poorly defined petiolarea; by the channeled posterior face of

the propodeuni, which channel is more or less bounded by trenchant

carinas; b}^ the prothorax being stramineous; by the mesosternum
and somewhat more than the lower half of the mesopleurfe being pale

brown; b}' the hind tibiae and tarsi being more or less infuscated; by
the second and third dorsal segmeiits of the abdomen being pale to

dark brown; by the sides and venter of apical half of abdomen being

brownish; and by the exserted portion of the ovipositor being some-
what shorter than the abdomen.

i/aZe.—^Closely resembles the female; its propodeuni hardly chan-

neled; its second dorsal segment yellowish.

Type.—C'dt. No. 14315, U.S.N.M.

Type-locality.—Maniwaki, Quebec, Canada.

Type and paratypes reared June 20 and July 3, 1911, in connection

with rearings of Tortrix fumiferana. Received b}^ the Bureau of

Entomology, United States Department of Agriculture, from Dr. C.

Gordon Hewitt. In two female paratopotypes the mesothorax is

almost entirely black or blackish; in one the prothorax is mostly

blackish.

MICROBRACON HYSLOPI, new species.

Female.—Length, 3.5 mm. Related to Microhracon cooTci (Ash-

mead), from which it differs in the almost entirely black head; in the

dorsiilum, prothorax, and scutel being more or less reddish; in the

costa of the stigma being stramineous, in the furrow of the iiieso-

pleurse being more distinct and reddish; in the legs being blacldsh

excepting the fore femora and tibiae and part of mid and hind tibiae,

' which are more or less stramineous; in the better defined triangular

area of the first segment, which is black and flanked basally by red-

dish pieces; in the color pattern of the rest of the abdomen,which

mimics the pattern in 31. nigridorsum (Ashmead) and consists in the

second segment being almost entirely reddish, in the disks of the

third, fourth, and fifth segments being black, bounded laterally by

reddish, rest of the abdomen above mostly reddish; in the second

segment being rather rugose in the middle, elsewhere as the third,

fourth, and fifth segments, delicately sculptured, rather pebbled, but

still polished, and in the second suture being more distinct; oviposi-

tor approximately as long as the abdomen.
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Type.—CsLt. No. 14316, U.S.N.M.

Type-locality.—Pullman, Washington, reared August 10, 1909,

from Etiella zinckenella by J. A. Hyslop under Webster No. 5935,
Bureau of Entomology, United States Department of Agriculture.

Named for Mr. J. A. Hyslop.

MICROBRACON PSELOCORSI, new species

Female.—Length, 2.5 mm; ovipositer, 1 mm. May serve as typ-

ical of a species group having the first dorsd segment tropezoidal

with its sides about as long as it is wide at apex, its base nearly U\o-
thii'ds as wide as the apex, its spiracles on a i)rojection which extends
beyond the outside line of the segment and with a partially circum-
scribed basal medial area on the second dorsal segment defined by
two oblique furrows converging from the base to a little beyond tiic

middle, but not uniting; the tegument is mostly smooth and polished,

otherwise essentially as in Microbracon mellitor (Say); head mostly
stramineous, mandibles mostly yellow, antennae dark brown to black-

ish; thorax and legs to a large extent stramineous, dorsum of thorax
infuscated, the parapsidal furrows and their borders as well as the

scutel rather stramineous; apical tarsal joints, apex of hind tibia3 as

well as all of liind tarsi more or less infuscated, tegula? stramineous,

wings brownish; propodeum translucent, infuscated; abdomen stra-

mineous ventrally, dorsally fuscous bordered with stramineous.

^fale.—Length, 2 mm. Essentially as in the female, but con-

siderably darker, the thorax mostly infuscated as are also the hind

tibicT.

Type.—Cat. No. 14317, U.S.N.M.

Type-locality.—Cuero, Texas.

Bred by M. M. High from Psilocorsis November 12, 1910. Received

from Dr. F. H. Chittenden, Bureau of Entomology, United States

Department of Agriculture.

One male shows an extra pair of furrows on the second dorsal seg-

ment near the lateral margin or about halfway between the median
flUTows and the outer edges of the segment.

APANTELES (PROTAPANTELES) COLEMANI, new species.

Female.—Length, 2 mm. Related to Profapanteles creatonoii

Viereck, from the original description of which it differs as follows:

Scape black, flagel blackish, labrum blackish; scutel dullish, appar-

ently finely sculptured ; tegulae dark brown; radius, transverse cubitus,

and tliird abscissa of cubitus stramineous, rest of veins almost color-

less; COX8B black, proximal trochanters dark, middle femora dark at

base, hind femora vdih. the upper edge dark; propodeum mostly

smooth and shining; first dorsal plate apparently one and one-half

times as long as wide at base, black thi'oughout, mostly sculpturcless
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and polished, indefinitely sculptured at apex; second -plate apparently

one and one-half times as long down the middle as wide at base, black

throughout; third segment blackish throughout, part of venter stra-

mineous, membranous portion of dorsum entirely blackish.

Type.—C&t. No. 14318, U.S.N.M.

Type-locality.—Vegati, Mysore, India, September 12, 1909, from

larvae of Orgyia postica, on authority of L. C. Coleman.

Named for Mr. L. C. Coleman.

APANTELES (PROTAPANTELES) CREATONOTI, new species.

Female.—^Length, 2 mm. Black, shining; scape testaceous, flagel

brownish, its joints near the apex distinctly longer than wide, labrum

and palpi pale; head apparently wider than long; thorax not depressed,

apparently as wide as thick dorsoventrally ; scutel polished, almost

impunctate; tegulse stramineous; costa, stigma, radius, transverse

cubitus, and third abscissa of cubitus, brownish, other veins mostly

stramineous, wings transparent, with a dark tinge; legs, including

C0X8B and trochanters, almost completely stramineous, apical third

of hind tibiae and all of hmd tarsi more or less brownish; propodeum

indefinitely sculptured, without a median longitudinal carina; first

dorsal plate apparently more than twice as long as wide at base and

virtually twice as wide at base as at apex, punctured and black at

apex, elsewhere mostly stramineous and polished; second plate appar-

ently twice as wide at apex as at base, nearly as wide at base as long

down the middle, polished, impunctate, testaceous to blackish; third

dorsal segment apparently one and one-half times as long as the second,

polished, impunctate, more or less stramineous laterally, dark down

the middle; most of venter and membranous portion of abdomen

stramineous; hypopygium extending a little beyond the pygidium,

ovipositor a little exserted.

Male.—Essentially as in the female.

Type.—C&t. No. 14319, U.S.N.M.

Type-locality.—Honalli, Mysore, India, July 10, 1910, from larvae of

Creatonotus alhistriga, on authority of L. C. Coleman; two paratopo-

types under date of September 6, 1910. Paratypes hale from Ban-

galore, from Arctiid larvae, on authority of L. C. Coleman.

APANTELES (PROTAPANTELES) CUSHMANI, new species.

Male.—Length, 2 mm. Related to Apanteles {Pixdapanteles) plioli-

sorse Riley, from which it differs as follows: Scape black, tegulae black,

coxae black; propodeum coarsely rugose; first segment a little more

than one and one-half times as long as wide at base, its apical half

coarsely sculptured ; second segment not much shorter than the third

;

the second plate transverse, nearly oblong, its sides curved, lateral

edge of the membranous portion of the second segment pale; third
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segment black, indistinctly sculptured at base; rest of abdomen black

or blackish; abdomen depressed. In having the head apparently

wider than long; in the first segment being wider at apex than at base

and in the second plate of the abdomen being as wide or a little nar-

rower at base than long down the middle, it agrees with Apanteles

(Protapanteles) pholisorse Riley.

Type.—Cat. No. 14320, U.S.N.M.

Type-locality.—Vienna, Virginia; bred July 31, 1911, from cocoons

on grass by R. A. Cushman under Quaintance No. 7067, Bureau of

Entomology, United States Department of Agriculture.

Named for Mr. R. A. Cushman.

APANTELES (PROTAPANTELES) ELECTRO, new species.

Female.—Length, 2.5 mm. Related to Apanteles (Protapanteles)

cushmani Viereck, from which, as originally described, it differs as

follows: Hind femora blackish-brown; stigma black; propodeum pol-

ished at base; first segment hardly one and one-half times as long as

wide at base, its apical third punctured; second segment approxi-

mately two-thirds as long as the third, its plate trapezoidal, not

sculptured down the middle, and apically transversely impressed, its

sides straight anteriorly ; third segment not at all sculptured at base

;

abdomen compressed and black or blackish throughout.

Male.—Essentially as in the female.

Type.—Cat. No. 14321, U.S.N.M.

Type-locality.—San Diego, California; bred from Hemileuca eledra,

May 20, 1911.

APANTELES (PROTAPANTELES) PAPILIONIS, new species.

Female.—Length, 2 mm. Related to Protapanteles creaionoti

Viereck, from the original description of which it differs as follows:

Propodeum almost without sculpture, mostly smooth and polished;

first dorsal plate apparently twice as long as wdde at base, its basal

three-fourths parallel sided or nearly, indistinctly puncturecl and stra-

mineous at apex; second plate apparently four times as wide at apex

as at base, apparently twice as long do^vn the middle as wide at base,

stramineous; third segment hardly longer than the second; h^'po-

pygium shorter than the pygidium.

Male.—Essentiall}' as in the female, but with the second plate

mostly dark.

Type.—Cfit. No. 14322, U.S.N.M.

Type-locality.—Mysore, India, June 29, 1909, from larvfc of Papilio

polytes, on authority of L. C. Coleman.

Paratypcs hale from Bangalore, from larvte of Papilio demoleus,

on authority of L. C. Coleman.

20441°—Proc.N.M.vol.42—12 10



146 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

APANTELES (PROTAPANTELES) STAUROPI, new species.

Female.—Length, 2 mm. Head apparently wider than long;

black, antennae brownish, palpi pale; pleurae not separated from the

mesosternum by a carinate fold; scutel shining, sparsely punctured;

tegulae blackish, wings with a dark cast, stigma and veins more or

less brownish, legs mostly stramineous, coxae black; propodeum

roughened, with a more or less distinct median longitudinal carina;

first dorsal plate appearing shorter than wide at apex, wider at apex

than at base; its apical half mostly punctured, its basal half mostly

impunctate; second plate transversely oblong, apparently two and a

half times as wide at base as long down the middle, parallel sided,

mostly smooth and not sculptured, with indefinite sculpture and a

median welt; third dorsal plate not at all sculptured, a little longer

than the second and like the latter mth its lateral margins yellowish;

hypopygium not surpassing the pygidium and ovipositor scarcely

exserted.

Type.—Csit. No. 14323, U.S.N.M.

Type-locality.—Bangalore, Mysore, India, from larvae of Sfauropus

alternus, on authority of L. C. Coleman.

As evidenced by one paratopotype, the sculpture of the first and

second segments have a tendency to become totally effaced and the

lateral edges of the second and third segments to become dark.

APANTELES (PSEUDAPANTELES) SESI.ffi, new species.

Female.—Length, 3 mm. Related to Apanteles (Pseudapanteles)

consimilis Viereck, from the original description of wliich it differs as

follows: Membranous portion of second dorsal segment blackish,

hind coxae basally black, costa virtually concolorous with the stigma,

all veins of fore wings brownish stramineous; propodeum mostly

smooth and polished, sparsely punctured, roughened along the

median carina, its lateral hind angles striate; first dorsal plate with

its sides converging toward the apex, apparently wider at base than

at apex, its length obviously more than twice its width at apex, the

apical half with a median longitudinal furrow at base, the basal half

finely sculptured and punctate, the apical half rather finely, indis-

tinctly rugoso-punctate; second plate at most nearly three times as

wide as long down the iTdddle, the latter length about two-thirds its

width at base, smooth and sliining down the middle, roughened at

base, elsewhere dullish and punctured ; tliird segment hardly twice as

wide at base as long down the middle, smooth and shining, with

scattered indefinite pit-like impressions.

Male.—Essentially as in the female.

Type.—Ceit. No. 14324, U.S.N.M.

Type-locality.—Vienna, Virginia, May 20, 31, 1911, parasite of

Sesia sdtula, on authority of R. A. Cushman, who reared the species
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under Quaintance No. 7128, Bureau of Entomology, United States

Dept. Agriculture.

One female paratopotype differs in being but 2 mm. long and in

being less developed, especially in sculpture.

Family ICHNEUMONID/E.

AENOPLEGIMORPHA new genus.

Related to Aenoplex (Foerster) iVshmead, from wliich it may be

distinguished by the bidenticulatc anterior edge of the clypeus and

by the petiolate abdomen, the first segment being somewhat more

than tliree times as long as wide at apex, w^th prominently elevated

spiracles and possessed of two dorsal, parallel, longitudinal carinas

and by the promment thyridia at the base of the second segment.

Has the appearance of a Phygadeuonine with an open, Hemiteline

areolet.

Type.—Aenoplegimorpha phytonomi, new species.

AENOPLEGIMORPHA PHYTONOMI, new species.

Male.—Length, 4.5 mm. Black and shining; face sparsely, indis-

tinctly punctured, clypeus almost impunctate; flagel 20-jointed;

region of malar line sculptured; mandibles black throughout, palpi

blackish; notauli extending approximate!}^ one-fourth tlie distance

from the anterior to the posterior margin; dorsulum indistinctly

punctured; tegulse blackish, fore and midcoxse blackish at base,

becoming stramineous apically; distal trochanters, femora, tibiae,

and metatarsi of fore and midlegs more or less stramineous; rest of

tarsi infuscated, as are the apical half of hind femora and base and

apex of liind tibiae; rest of hind femora reddish, remainder of hind

tibiae stramineous, hind coxae entirely black; stigma blackish, whitish

at base; propodeum distinctly areolated, the areas before the apical

transverse carina smooth and polished, the areas beyond sculptured;

second segment black and striate except apical fifth and the thyridia,

which are rather smooth and reddish; third segment virtually sculp-

tureless, reddish; fourth segment reddish at base; rest of dorsum of

abdomen black.

Type.—Cat. No. 14325, U.S.N.M.

Type-locality.—Iloytsville, Utah. Reared from Phytonomus muri-

nufi, September 4, 1911, by T. H. Parks under Webster No. 5G09,

Bureau of Entomology, United States Department of Agriculture.

BRACHIXIPHOSOMA new genus.

Related to Eiphosoma Cresson, from which it <HlTers chiefly in

having the malar line sliorter than the mandibles are wide at base

and in the propodeum extenthng at least to the apex of the basal

third of the hind coxa?.

Type.—Eiphosoma pyralidis Ashmead.
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CONOBLASTA FUMIFERANAE, new species.

Female.—Length, 7.5 mm. Very similar to Glypta erratica Cresson,

from the original description of which it differs as follows: Front

with a scoop-shaped process; mandibles black, clypeus pale only at

apex, antennse virtually black throughout; base of hind femora not

blackish, hind tibiae mostly black or blackish, pale beneath except at

apex and near base, where they are blackish; propodeum almost

devoid of carinje, distinctly punctured, the apical transverse carina

developed laterally, median longitudinal carina present only at base

of propodeum.

Male.—Essentially as in the female; median longitudinal carinse

more or less completely developed, and the apical transverse carina

better defined.

Type.—C&t. No. 14326, U.S.N.M.

Type-locality.—Maniwaki, Quebec, Canada.

Received through the same channels as the Apanteles {Apanteles)

fvmiferanse, described on another page of this paper. Paratypes

examined came from Duncans and Esquimault, British Columbia,

Canada.
PHYGADEUON (DIROPHANES) PLESIUS, new species.

Female.—Length, 8 mm. Compared with the original description

of Phygadeuon (Bathymetis) spinicoxus Viereck, this s; ecies differs as

follows: Clypeus rather separated from the face by a shallow furrow;

distance between lateral ocelli if anything a little less than that

between the same and the nearest eye margin; antennse 30-jointed,

second joint of flagel about as long as the first; basal area nearly

crowded out, nearly three times as wide as long, areola six-sided,

almost horse-hoof shaped; hind femora hardly tlii'ee times as long

as greatest width; second dorsal segment without a transverse

impressed line in the middle and with gastrocoeli; carinse of basal

segment extending to the spiracles, but not beyond, black; face,

excepting clypeus, which is black, and checks mostly reddish; first

eight joints of antemia) brownish, the next five joints mostly or

entirely yellowish, the remaining joints from brownish to blackish;

mandibles stramineous tinged with reddish and tipped with black;

coxae black tipped with brown, trochanters, mid and fore femora

brown, more or less infuscated, hind femora black with reddish

brown base and apex, tibiae and tarsi more or less brownish, petiole

and last three segments of abdomen more or less blackish.

Type.—C2it. No. 14327, U.S.N.M.

Type-locality.—Maniwaki, Quebec, Canada.

Recei"^^ed from the same source as Apanteles (Apanteles) fumif-

eranse.

Bathymetis spinicoxus Viereck is probably also referable to this

subgenus.
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EPIURUS INNOMINATUS, new species.

Female. —Length, 7.5 nun. Compared with tlie original descrip-

tion of E. nigrifrons "Viereck, this difl'crs as follows: Ovipositor a

little shorter than the abdomen; clypeus dark throufijhout; third,

fourth, and fifth joints of hind tarsi dark, blackish; second, third,

fourth, fifth, nnd sixth dorsal segments mostly reddish brown with

an apical black border; pedicel and first joint of the flagel rather

pale yellowish beneath, scape more or less brownish.

Type.—Cut. No. 14328, U.S.N.M.

Type-locality.—Esquimault, British Columbia, Canada.

Received through the same channels as Apanteles (Apanteles)

fumiferanse described on page 139 of this paper.

HYMENOEPIMECIS, new name.

Epimecis Brulle, 1846, not of liubner, 1818.

HYMENOSYNECHES, new name.

Syneches Foerster, 1868, not of Walker, 1852.

MESOCHOKUS DIVERSICOLOR, new species.

Female.—Length, 3.5 mm. Resembles M. perniciosus Viereck,

from which it may be distinguished as follows: Furrow between face

and malar space running parallel to the anterior edge of the clypeus,

lower inner orbits rather striate; inner orbits with a whitish to

brownish band extending along the eye margin, malar space and

most of the mandibles whitish, clypeus brown to blackish, virtually

impunctate except along its periphery; rest of the face blackish, as

are the antennse except the tip of the pedicel, which is yellowish;

palpi stramineous, malar space whitish, rest of head mostly black or

blackish; edges of prothorax more or less blackish, stigma not yel-

lowish at base, areolet neither distinctly sessile nor distinctly petio-

late; legs mostly stramineous, hind tibiee with most of apical third

fuscous; basal area longer than wide at base and triangular, costulsB

joining the areola a little below the middle; first dorsal segment black-

ish, the second brownish with pale thyridia, the thu'd brownish with

the apical third blackish, the fourth and following segments blackish.

Male.—Differs from the female cliiefl}' in the face being all wliitish

below the antennae, scape and pedicel yellowish beneath, prothorax

mostly yellowish, basal area at least t\\dce as wide at base as at apex,

costulae joming the areola a little above the middle.

Type.—Cat. No. 14329, U.S.N.M.

Type-locality.—Duncan, British Columbia, Canada.

Reared July 18, 25, 1911, at the type-locality in connection with

rearings of Tortrix fumiferana. Received by the Bureau of Ento-

mology, United States Department of Agricidture, from Dr. C. Gordon

Hewitt.
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MICROTORIDEA, ne>Ar genus.

Presumably related to Microtorus Foerster, from which it may be

separated by the 10 pemiltimate joints of the flagel being longer than

wide and by the marginal cell being longer than the stigma.

Type.— Microtoridea lissonota, new species.

MICROTORIDEA LISSONOTA, new species.

Female.—Length, 3 mm. Head black; face including clypeus dis-

tinctly pubescent, punctured, malar space smooth and polished, sepa-

rated from the face by a fuiTow, rest of head polished; hind ocelli

with a furrow between them, nearer the eye margin than to each

other and apparently a little nearer to each other than to the occipital

carina ; malar line apparently a little longer than mandibles are wide

at base ; basal half of mandibles mostly yellowish, apical half mostly

brownish; palpi pale; scape stramineous, pedicel and flagel more or

less brownish, flagel 19-jointed; thorax black; pronotum with its

transverse furrow almost crowded out in the middle by a rather broad

process apparently extending back from the anterior edge ; tubercles

yellowish, propleurse mostly polished; mesonotum polished, virtually

bare, with distinct, converguig notauli that extend nearly three-

fourths the distance from the anterior edge and are nearly tlu-ee times

as far apart anteriorly as posteriorly; upper anterior comer of meso-

pleurse, tegulse, and wing base yellowish; mesopleurae partly sculp-

tureless, partly punctured, completely separated from the meso-

sternum by the sinuous sternauli; veins brownish, stigma stramineous;

legs almost entirely stramineous, apical joint of tarsi and claws

brownish; propodeum with its basal area almost crowded out, trans-

versely linear, the enternal area and spiracularea confluent, the areola

hexagonal, wider anteriorly than posteriorly, its anterior edge straight,

its posterior edge arched, the costula joining before the middle, areola

between the costidse nearly three times as wide as long down the

middle, area dentipara and second pleural area separated, petiolarea

nearly tliree-fourths the length of the propodeum, concave and at

most two-tliirds as wide as long down the middle, third lateral and

angular areas confluent; abdomen polished, inconspicuously pubes-

cent, first segment black with a poorly defined dorsal carina on each

side that extends a little beyond the spiracles but not near them,

petiole depressed, apparently twice as broad at base as tliick dorso-

yentrally; postpetiole parallel sided, approximately twice as wide at

apex as long, the spiracles at the anterior lateral angles; membranous

portion of first segment and all of second segment mostly stra-

mineous, following segments more or less testaceous; ovipositor

approximately as long as the abdomen less the first segment.

Type.—Cat. No. 14330, U.S.N.M.

Type-locality.—Mysore, India, September 3, 1909, from Ophiusa

melicerta, on authority of L. C. Coleman.
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MONOBLASTUS CALIROJE, new species.

Female.—Lcngtli, 5 mm. Related to Monohlastus punctifrons

Davis, from tlie original doscription of wldch it difTers as follows:

Coxae blackish or black basaliy, inclining to stramineous apicaJly,

trochanters stramineous, claws simple; wings blackish, stigma and
veins blackisli; front and clypeus rather indistinctly j)unctured,

black.

Male.—Essentially as in the female, but with the scape pale

beneath.

Type.—Cat. No. 14331, U.S.N.:M.

Type-locality.—Vienna, Virginia, May 18, July 28, August 1, 1911,

jMirasite of Caliroa {Eriocampoides) cerasi Linna3us, the pear slug,

on authority of R. A. Cushman, who reared the specimens under
Quaintance No. 7148, Bureau of Entomology, United States Depart-

ment of Agriculture.

This species may prove to be Trematopygus fusculosus Davis.

NEOPIMPLOIDES, new genus.

Related to Neopimpla Ashmead, from wliich it may be distin-

guished by the slitlike spiracles of the propodeum and by the pres-

ence of an areolet; eyes distinctly emarginate above the middle.

Type.—Neopimploides syleptx, new species.

NEOPIMPLOIDES SYLEPTiE, new species.

Female.—Length, 8.5 mm. Mostl}^ smooth, shining, thinly pubes-

cent and yellow, ornamented with black spots: antennae 37-jointed,

llagel ilark brown above, reddish beneath and at tips, its first joint

nearly as long as the second and third joints combined, scape and
l^edicel yellow beneath, dark brown above; face feebly i)unctured;

labrum prominent, in outline almost an equilateral triangle, con-

cave; ocelli inclosed by a quadrate black mark; dorsulum similar to

the same in Tlieronia Holmgren, the prescutum*and ]iara])sides each

with a black mark; scutcl completely bounded laterally by a trench-

ant carina, propodeum areolated, its basal area confluent with the

areola, the combined area broader at apex than at base, petiolarea

Avider than long, hexagonal, area superoexterna open externally,

with a dull blackish spot, area dentipara completely inclosed, other

areas all wanting; empodia virtually as long as the third joint of

Jund tai-si, claws falcate; alternate segments of the nbdomon starting

with the first with a black spot on each side; wings transparent with

a smoky tinge.

Type.—Cat. No. 14332, U.S.N.M.

Type-locality.—Malebannur, Mysore, IniUa. Reared from Sylepia

derogata Fabricius, November 28, 1910, on authority of L. C role-

man, who furnished the type.
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PRISTOMERTJS EUZOPHERffi, new species.

Female.—Length, 7 mm. Head and thorax brownish to stramin-

eous; face sliining and punctured; thorax shining and punctured,

parapsidal furrow represented only anteriorl^^ by a shallow con-

cavity^; legs more or less stramineous, the hind tibiae infuscated at

base and on the apical half, hind tarsi blackish, tooth of hind femora

represented by an angulation of the tegument the point of which is

directed downward and backward; carinse of the propodeum poorly

developed, basal area forming an acute angled triangle, areola com-
pletely inclosed, more than twice as long as wide from costula to

costula and punctured, basal area about twice as long as "wide, paral-

lel sided and striato-punctate; abdomen brownish, the membranous
portion stramineous, first, second, and basal half of third dorsal seg-

ments blackish, petiolar carinse not sharp, not extending to the

spiracles, postpetiole and second dorsal segment finely striated;

ovipositor approximately two-thirds as long as the abdomen.

Type.—C^i. No. 14333, U.S.N.M.

Type-locality.—'Bsiiigiilove, Mysore, IncUa. Reared from larvae of

Euzophera perticella, on authority of L. C. Coleman, who submitted

the species for study.

ZAMESOCHORUS, new genus.

Apparently intermediate between Plesiophthalmus (Foerster)

Brischke, Astiphromma (Foerster) Brischke, and Mesocliorus Graven-

horst, though evidently nearest to the last-mentioned genus, from
which it may be known by the malar space being almost wanting,

the malar line being apparently as short or shorter than the first joint

of the flagel is thick; by the malar space not being separated from
the face by a furrow; by the distance between the lateral ocelli and
the eye being less than the shortest diameter of the lateral ocelli ; by
the distance between the lateral ocelli being greater than the distance

between them and the eye; by the interstitial nervulus and the

obsolescent outer vein of the areolet, the latter Avith its lower side

approximately half the length of the upper edge, its other sides nearly

equal in length. Otherwise essentially as in Mesocliorus Gravenhorst.

Type.—ZamesocTiorus orientalis, new species.

ZAMESOCHORUS ORIENTALIS, new species.

Female.—^Length, 3.5 mm. Head shining, stramineous, more or

less darkened, the oceUar region blackish; face punctured, orbits

striated below; antennae brownish, flagel 33-jointed; prothorax

stramineous, shining, pronotum with a median longitudinal carina

parting its furrow; mesonotum shining, more or less stramineous, its

prescutum and parapsides stained with fuscous; tegulae and wing
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bases yellowish, mesopleura) blackish, shining and punctured; scutel

stramineous; stigma and veins mostly brownish; legs stramineous,

hind tibiae with the apical fourth blackish; propodeum blackish,

shining, finely punctured; basal area quadrangular, wider at base

than at apex; areola hexagonal, almost diamond-shaped, a little

wider at apex than at base, the costulaB joining it at its middle, petio-

larea apparently a little longer than the areola and about twice as

%\dde as the same, at least three times as wide at apex as at base;

petiole but little longer than the postpetiole, stramineous at base,

blacldsh beyond, gradually widened, sparsely sculptured; postpetiole

blacldsh, longitudinall}' striated, a little narrower at base than at

apex, distance between the spiracles approximately half the distance

between them and apex; second segment proportionally similar to

the postpetiole, ^vith a triangular blackish area on each side, the short-

est side of the triangle being at the base of the segment, otherwise the

second segment is yellowish, the gastrocoeli oval, at base, and strami-

neous ; basal half of third segment 3^ellowish ; rest of abdomen infus-

cated stramineous; sheaths of the ovipositor a little longer than the

second segment and stramineous; hypopygium exserted beyond the

pygidium.

Type.—Cat. No. 14334, U.S.N.M.

Type-locality.—Mysore, India, September 3, 1909, from Opliiusa

mdicerta, on authority of L. C. Coleman.





SYSTEIVIATIC NOTES AND DESCRIPTIONS OF SOME WEE-
VILS OF ECONOMIC OR BIOLOGICAL IMPORTANCE.

By W. DwiGHT Pierce,

0/ the Bweau ofEntomology, United States Department of Agriculture.

1. THE MORE IMPORTANT COTTON WEEVILS.

The discovery of a new cotton-square weevil in Peru and of a

cotton flower weevil in the Pliilippines makes it necessary for us to

asain resort to the older name of Mexican cotton-boll weevil for

Anthonomus grandis Boheman. The weevil from Peru, Anthonomus

vestitus Boheman, may be known as the Peruvian cotton-square

weevil, and the new Pliilippine weevil may receive the name of Phil-

ippine cotton flower weevil.

ANTHONOMUS GRANDIS Boheman.

The Mexican cotton-boll weevil is well known on account of the

great amount of literature written upon it. It is a blackish piceous

weevil with gray pubescence and without distinct patterns, except a

denser band of scales on the median line of the thorax. The vestiture

of the under surface is much denser than that of the upper siu-face.

The femora have two teeth, a large one and a small one. The py-

gidium is rather freely exposed. The funicle is 7-jointed, the second

joint being longer than the third. The claws are armed with a long

slender tooth. The ventral segments are sHghtly unequal, the fifth

being generally longer than cither the tliird or fourth. It varies in

size from 2.5 mm to 6.7 mm., and the color of the vestiture varies

from gray to brownish, while the integument varies from hght piceous

to black.

The pupaB of Anthonomus grandis are readily recognized by the

quadrate tubercles on the prothorax and the shape of the caudal

process.
ANTHONOMUS VESTITUS Boheman.

The Peruvian cotton-square weevil has just appeared in our

economic literature,* and again Mr. C. H. T. Townsend is the

' Charles II. T. Townsend. The cotton-square weevil of Peru and its bearing on the boll-weevil problem

in North America. Journal of Kconomic Entomology, vol. 4, No. 2, pp. 241-24S, April 17, 1911.

Proceedings U. S. National Museum, Vol. 42—No. 1889.
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first to give a preliminary treatment of its life history. His

early contribution to the knowledge of the boll weevil is noted for

its thoroughness, and it is therefore a matter of congratulation

that 'Mr. Townsend is in a position to take up the study of this

weevil wliich may have a bearing upon future work with its greater

congener.

A series of 67 specimens bred from cotton squares on the Hacienda

Macacara in the Rio Chira Valley, Peru, October 8, 1910, by Mr.

Townsend, and 1 specimen from San Pedro de Cumbivira, Peru,

September 21, 1910, are before the writer. The series is composed

of 38 females and 30 males. The males vary from 3 to 4 mm. in

length, 1.4 to 1.8 mm. in width, and 1.2 to 1.5 mm. in length of beak.

The females vary from 2.5 to 4 mm. in length, 1.2 to 1.75 mm. in

width, and 1.2 to 1.7 mm. in length of beak.

The San Pedro specimen is darker than the others and most nearly

answers the description by Boheman which must have been based on

a female. The following description is therefore based upon this

specimen

:

Female.—Oblong-ovate, convex, blackish piceous, rather closely

clothed with whitish, elongate scales, which are more piliform beneath.

Head convex, finely punctate, moderately squamose, front depressed,

with medium carina between eyes extending on beak to the point

opposite the attachment of the antennae. Beak slender, cylindrical,

shining, finely punctato-rugulose, lightly squamose only at base,

reddish piceous, lightly arcuate, slightly enlarged at tip, over one

and one-half times as long as prothorax. Antennal scrobes directed

at eyes; scape inserted slightly beyond the middle, slender, clavate,

barely reaching the eye, reddish testaceous; funicle seven jointed,

reddish testaceous, first joint as long as the two followmg, clavate,

second joint elongate, remaining joints moniliform; club ovate,

blackish piceous, with first joint very distinct, pubescence fine. Pro-

thorax transverse, apically truncate, basally bisinuate, base one-half

wider than apex, sides convex, converging, impressed before apex;

dorsum slightly convex, transversely impressed behind apex, densely

but shallowly punctate, clad w4th elongate white scales. Scutellum

broadly ogival, clad with very fine piliform scales. Elytra anteriorly

subtruncate, about one-half wider than thorax, a little over twice as

long as the thorax, sides almost parallel to posterior third, thence

converging, surface convex, regularly punctato-striate, interstices sub-

convex, smooth; closely covered with scaly vestiture. Body beneath

of same color as above, but more densely clothed with finer vestiture.

Femora clavate, unidentate, basally flavo-testaceous, the remainder

infuscated, squamose; tibiae slender, flavo-testaceous, almost straigiit,

angulate beneath before middle; tarsi elongate; claws elongate,
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cleft. Ventral segments subeqiml, tlio fifth slightly longer than tliird

or fourth. Pygidium covered.

This description varies in a few slight particulars from the original,*

but I do not believe sufficiently to separate it as a new species. The
bred specimens from Macacara differ considerably in superficial

appearance. They are all lighter in color. The median interstices

of the elytra and a triangular area at the base of the elytra are black-

ish piceous, and the remainder is a reddish piceous. The beak is

dark; the legs have practically no infuscation. The pubescence is

yellowish and a little denser because less rubbed, and there is a

distinct pattern of the vestiture. The thorax has a light median
band and lighter sides; the elytra have a dark triangular basal

area, a triangular lateral area on each side about the middle, a

small basal spot and two small subapical spots. These spots

are merely due to the sparser vestiture and are indistinct on the

maturer specimens.

The sexes are readily distinguished. The female beak is slender,

quite smooth, has very little pubescence at the base, is regularly but

slightly arcuate and has the scape inserted slightly beyond the

middle; the pygidium is rarely visible, apically narrowly truncate

and pubescent onl}" at apex; the posterior tibiae are almost straight,

the angle opposite the femoral tooth bemg almost obsolete. The
male beak is stouter, more strongly punctato-rugose, pubescent to

the insertion of the antennae; scape inserted almost at apical third;

beak arcuate at point of insertion of antennae; the pygidium is usually

visible, broadly truncate at apex and pubescent except in narrow strip

• The original description is as follows:

Anthcmormis vesiitus Boheman.

Oblongo-ovatus, convexus, nigro-piceus, squamis piliformibus, cinereis dense vestitus; antenitis pedi-

busque flavo-testaceis; femoribus clavatis, subtus unidentatis, apice late infuscatis; rostro prothorace fere

duple longiore, Icviter arcuato; prothorace subconico, confertira punctulato: elytris ferrugineis, medio-

criter punctato-striatis, interstitiis sub-convexis, leevibus.—Long. 3J, lat. 2 millim.

Patria: Insula Puna.

A. Vlmi magnitudiiie aequalis. Caput par^-um, rotundatum, modice couve.xum, nigro-piceum, sub-

tiliter, crebre punttulatum, squamis setiformibus cinereis dense vestitum. Oculi parvi, rotundati, con-

vexi, nigri. Rostrum prothorace fere duplo longius, tenue, cylindricuni, leviter arcuatum, piceum,

punctulatum, apice dilutius, basi parce cinereo-squamosum, leviter longitudinalitcr carinatum. Antennae

ad medium prothoracis pertingentes, tenues, pallide tcstacea;, clava ovata, fusca, ciuerco-pubescente.

Prothorax latitudine postica brevior, apice truncatus, anterius angustior, pono apicem oblique, dein basin

versus parura ampliatns, basi bisinuatus, supeme convexiusculus, nigro-piceus, crebre punctulatus,

squamis piliformibus cinereis dense vestitus. Scutellum parvum, dense cinereo-squamosum. Elytra

antice sublruncata, prothorace dimidio latiora et duplo longiora, humeris panim elevatis, rotimdatis;

lateribus iuQexa, ultra medium perparum ampliata, apice conjunctim rotundata, supeme couvexa, postice

declivia, mediocritcr, regularitcr punctato-striata, interstitiis sub-convexis, laevibus; ferruginea, squamis
piliformibus cinereis dense obsita. Corpus subtus nigro-piceum, punctulatum, dense cinereo-squamosum.

Pedes longiusculi, llavo-testacei, cinereo-squamulosi; femoribus clavatis, basi excepta, infuscatis, subtus:

anteapieemdenteparvo, at-utoarmatis; tibiisteretibus, sub-rectis. Kongliga Svenska Fregatten Eugenics

Resa Omkring Jorden under bofiil C. A. Virgin &ren 1851-1853. Vetenskapliga iakttagelser Pa H. Maj.

t Konung Oscar den F6rstes befallning utgifna af K. Svenska Vetenskaps-Akademien. Zoologi, HI.

Text: Insekterp. 130, No. 273, Stockholm, 1859.
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at base; the posterior tibiae are straight, but inner edge is regularly

emarginate in the median third.

The species belongs to a group not represented in North America,

but would rank near the artificial group Cnemocyllus Dietz, because

of the dissimilarity of the hind tibise in the two sexes.

ECTHETOPYGA, new genus.

Name derived from sKderoc (exposed) + Tiuyrj (pygidium).

The following genus belongs in Lacordaire's classification to Curcu-

lionides Phanerognathes Apostasimerides, Phalange I, Section A,

Tribu Menemachides, Groupe Menemachides vrais. In our modern

classification it seems to belong to subfamily Menemachinae, Tribe

Menemachini.

Female.—Beak -about as long as thorax, cylindrical, arcuate;

scrobes beginning at apical fifth, arcuate and directed at eyes.

Antennae moderately slender; scape attached slightly behind the mid-

dle of beak, hardly reacliing eyes; funicle with first joint elongate,

twice as long as second joint, which is only slightly longer than the

tliird, joints 3-7 short, obconical, increasing in breadth; club very

little wider than seventh funicular joint, oblong oval, articulated,

the first joint occupying about one-half of the mass, second and third

very short. Eyes large, convex, almost round, separated by two-

thirds the width of the beak below and by the width of the beak above.

Prothorax transverse, slightly convex, sides straight to middle, then

roundingly narrowed to apex, minutely constricted before apex, base

outwardly convex, apex barely half as wide and truncate. Scutellum

triangular, roundingly truncate at apex, inserted between the elytra.

Elytra very slightly convex, oblong, about twice as long as wide,

rounded at humeri, and at external, and sutural apical angles ; widest

near base, slightly wider than prothorax. Pygidium exposed, hori-

zontal, almost flat, evenly rounded behind. Legs moderately robust;

femora strongly enlarged, each armed with a large triangular tooth;

tibiae shorter than femora, apically enlarged, compressed, basally

arcuate, apically mutic; tarsi moderate, first two joints small, trans-

verse; third longer, bilobed; fourth slender, half included between

the lobes of the preceding; claws basally strongly toothed, slender,

diverging. Prosternum convex, long in front of coxas; coxae globular,

distinctly but very narrov/ly separated, cavities closed beliind. Meso-

sternum transversely strongly depressed in front of coxae, side pieces

large; coxae rather widely separated, open beliind, the intercoxal

pieces truncate. Metasternum flat, median longitudinal suture dis-

tinct; episterna large; coxae separated by transverse arcuate piece,

cavities open behind. Intercoxal process of first abdominal segment

broad,.convex in front. First and second abdominal segments large.
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connate, tho suture slightly arcuate and indicated by a smooth line;

remaining segments shorter, the fourth being shortest.

2Iale.—The male generic characters differ as follows: Beak more
robust, slightly shorter, almost straight; scrobes beginning at apical

fourth, straight, and directed at eyes. Antennal scape inserted at

or slightly beyond middle of beak, reaching eyes; eyes separated by
about one-half the width of the beak below and by slightlj" less than

the width of tho beak above. Pygidium arcuately truncate at apex.

First two abdominal segments connate, suture angulatc at middle.

Genotype.—Ecthetopyga gossypii, new species.

ECTHETOPYGA GOSSYPII, new species.

Described from three females and two males taken from a series

collected by C. S. Banks on cotton plants from the island of Negros,

Philippine Islands (Banks No. 883).

Length, 3-3.5 mm.; breadth, 1.75 mm. Broadh' oval, compressed,

tnincate behind. Color dark brown, \\Titli fine golden pubescence,

head and beak almost black, underside lighter bro%\-n, legs and
antennre still lighter.

Female.—Beak evenly sculptured with oblong punctures, not pubes-

cent. Front with a short longitudinal fovea; finely, evenly punctured,

finely pubescent between eyes. Prothorax finely, closely, and evenly

punctured and pubescent. Elytral striae consisting of deeper close-set

punctures, but not depressed; intervals closely, finely, and evenly

punctured. Underside lighter throughout, punctuation and pubes-

cence sparser. Coxse and legs yello\\'ish, punctured and pubescent;

femoral teeth about equal; tarsi spongy underneath; tarsal claws

moderately large, slender, strongly divergent, basally toothed.

Male.—Beak flattened, apically enlarging, laterally and medially

tricarinate, rugosely oblongo-punctate. Front foveate.

In form this species resembles very much Miarus and Gymnetron,

but the antennal and ungual characters readily separate it. No
nearly related American species are kno\\'n.

Type.—Cat. No. 14469, U.S.N.M.

2. THE CACTUS WEEVILS.

In view of the approaching publication of a bulletin on cactus

insects by W. D. Hunter, J. D. Mitchell and the late F. C. Pratt, the

writer has been requested to make a critical study of the cactus

weevils formerly grouped under the genus Acalles. In view of the

description of another species in the same subtribe. it is pertinent to

present herewith a table of the genera of the subtribe Tylodina. in

the subfamily Cryptorh^Ticliinae now known to occur in the United

States.
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Key to genera of subtribe Tylodina.

Metepisterna very small, usually invisible, not fused with metasternum.

1. Scutellum invisible.

a^. Elytra without humeri; antennal funicle 7-jointed.

6'. Second ventral segment at least as long as the third and fourth together.

c^ Second ventral segment considerably longer than third and fourth together;

femora mutic; eyes separated by at least the width of the beak; vesti-

ture spongy; prothorax prolonged over head; ocular lobes very promi-

nent, covering eyes (type, L. solitarius Boheman). . Lembodes Schonherr.

(?. Second ventral segment not much longer than the third and fourth

together; femora mutic; eyes separated by the width of the beak (type,

T. armadillo Sahlberg) Tylodes Schonherr.

6^. Second ventral segment not as long as the third and fourth together.

rf*. Second ventral segment much longer than either the third or fourth;

tarsal claws very small, approximate.

e^. Antennal club annulated only near tip; first abdominal segment with

deep, polished triangular impression; tibiae straight; intercoxal

process of abdomen triangular (type, E. pyriformis LeConte).

Eurhoptus LeConte.

c^. Antennal club annulated; elytra 9-striate; first abdominal segment

squarely truncate behind; at least front tibiae bisinuate within;

eyes separated at least by width of beak; intercoxal process truncate;

scales intermixed with bristles (type, A. camelus Fabricius).

Acalles Schonherr.

cP. Second and third ventral segments subequal; femora unarmed; eyes

rounded above, acute beneath, closer together than width of beak;

scrobes directed at lower corners of eyes; scales not intermixed with

bristles (type, G. bifasciata Gerstaecker) Gerstaeckeria Champion.

a^. Elytra with rectangular humeri; funicle 7-jointed.

^^ Eyes separated by width of beak; femora dentate; scales inter-

mixed with bristles; second ventral segment longer than either

the third or fourth (type, E. porcellus Boheman).
Euscepes Schonherr,

/2. Eyes separated by less than width of beak; femora usually dentate;

ventral segments 2^ subequal; elytral vestiture not mixed with

erect setae; scutellum sometimes visible (type, P. bicristatus

Champion) Pseudomopsis ChamY)ion.

2. Scutellum visible; funicle 7-jointed; ventral segments 2-4 subequal; elytra

10-striate; femora mutic; claws divergent; humeri absent (type, P. notatus

Schonherr) Pseudomus Schonherr.

Genus GERST^^CKERIA Champion.

All of the cactus weevils at present known belong to this genus.

The type is Acalles hifasciatus Gerstsecker. A close study of the

material in the United States National Museum leads the writer to

divide the genus into four subgenera or species groups.

Key to subgenera.

1. Elytra with a post-humeral prominence; eyes well separated ; femora unarmed.

aK Antennae inserted toward the apex of the beak (type, X. inflata Champion).

Xenosomina, new subgenus.

a^. Antennse inserted at middle of beak; scrobes directed beneath beak; scape

short, not reaching eyes; tarsal claws minute, parallel (type, 0. hubbardi

LeConte"*. Opuntiaphila, new subgenus.
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2. Elytra without post humeral prominence; eyes narrowly separated; femora

unaimed.
6'. Third tarsal joint scarcely wider than the second; alternate interspaces of

eljira more densely scaly; prothorax carinate; tarsal claws large, divergent

(type, G. hifasciata Gerstacker) Gerstxckeria, sens. str.

6'. Third tarsal joint obviously wider than second; alternate interspaces not more
densely scaly (type P. nohilis LeConte) Philopuntia, new subgenus.

XENOSOMINA, new subgenus.

Xenosomus Champion, Biol. Centr.-A.mer., Coleoptera, vol. 4, pt. 4, p. 469.

The characterization of this subgenus and designation of type are

included in the table to subgenera, preceding.

Key to species.

1. El>i;ra strongly nodulose, subglobose; prothorax strongly constricted,

injlata Champion.
2. Elytra feebly nodulose, less globose; prothorax less strongly constricted,

turpis Champion.
GERST.ECKERIA (XENOSOMINA) INFLATA Champion.

This species is recorded fi'om San Geronimo, Guatemala.

GERST.ffiCKERIA (XENOSOMINA) TURPIS Champion.

This species is recorded from Cerro Zunil, Guatemala.

Nothing is known of the habits of these species. They were
included by Champion in Fausts' genus Xenosomus, but differ in

several respects from that genus. They may possibly merit generic

rank.
OPUNTIAPHILA, new subgenus.

The characterization of this subgenus and designation of type are

included in the table to subgenera, preceding.

Key to species.

1. Elytral foveae isolated and rounded hnbbardi LeConte.

2. Elytral foveae coalescent dilaiata Casey.

It is the \\Titer's opinion that Colonel Casey's species is merely a

sculptural variant of Tiuhbardi, which is quite variable in the develop-

ment of its humeral tubercles. Both species are strongly marked
with white post-humeral and post-median transverse bands.

GERST.ECKERIA (OPUNTIAPmLA) HTJBBARDI LtCamte.

This species was found by H. G. Hubbard breeding in the joints of

Opuntia vulgaris' following injury by Melitara prodenialis Walker.

The species is at hand from Crescent City and Lake Worth, Florida,

and from Selma, Alabama.

GERST.«:CKERIA (OPUNTIAPHaA) DILATATA Casey.

This species is described from Florida.

20441°—Proc.N.M.vol.42-12 11
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GERST-ffiCKERIA, sens. str.

The characterization of this subgenus and designation of type are

included in the table to subgenera, preceding.

Key to species.

1. Elytra tessellate; body robust tessellata, new species.

2. Elytra fasciate.

a*. Elytra oval; prothorax as long as wide.

b^. Femora mottled on basal two-thirds, white on apical third; elytral fasciae

irregular profusa Casey.

6*. Femora covered with golden white scales, the middle and hind pairs with a

dark band before the apex; elytral fascise regular bifasciata Gerstaecker.

a?. Elytra inflated; prothorax wider than long; femora covered with dark scales,

speckled with white, with a white ring before the apex, apex black,

altemata, new species.

GKRSTiECKERIA (GERST-ECKERIA) TESSELLATA, new species.

Cheyenne, Wyoming, April 24, Soltau collection (two specimens).

Length, 7.5-8 mm. Black; legs piceous-black; scaly vestiture

black and yellowish-white, tessellated. Beak long, densely rugosely

punctate, carinate. Front longitudinally sulcate; eyes separated by

about one-half the width of the beak. Head and basal tliird of beak

clothed with yellowish scales. Prothorax as long as wide, strongly

carinate, widest at middle, strongly constricted at apex; strongly,

reticulately or confusedly punctate, the punctures largest at base and

sides, smallest at apex; vestiture extremely sparse. Elytra wider at

base than prothorax, oval; alternate elytral interspaces slightly wider

and much more densely clothed; strial punctures large, quadrate, each

bearing a small quadrate scale, separated by partitions not as high as

the interspaces; vestiture consisting of white and black tessellations.

Femora clothed with brown scales \vith a white band before apex;

tibiae clothed with white. Femora unarmed; tarsal claws widely

divergent. Venter moderately punctate, clothed with light and dark

scales; second ventral segment slightly longer than tliird or fourth.

There is also at hand one specimen labeled Colorado Springs,

Colorado, June 15-30, 1896, H. F. Wickham, 6,000 to 7,000 feet.

Type.—C&t. No. 14470, U.S.N.M.

GERST.«:CKERLA (GERST^CKERIA) PROFUSA Casey.

Texas, Belfrage and Soltau collections (five specimens).

No records of the habits of this species can be found.

GERSTiECKERIA (GERST^CKERIA) BIFASCIATA Gerstsecker.

This species was described from Mexico. It is recorded in the

Biologia Centrali-Americana from Zimapan in Hidalgo. Ehrenberg

found it in numbers on Cactus,

Four specimens were bred November 1, 1910, from EcMnocactus

setispinus, collected in June at San Aatonio, Texas, by F. L. Lewton.
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GERST.ffiCKERIA (GERSTiECKERIA) ALTERNATA. new species.

Fort Grant, Arizona, July 15, Hubbard and Schwarz (two speci-

mens).

Lengtli, 10 mm. Black; antennae and legs piceous; scaly vesti-

turo mottled black, piceous brown, and wliitish. Beak long, densely

rugosely punctate, carinate. Front longitudinally sulcate; eyes sep-

arated by about one-half the wddth of the beak; head and basal

fourth of beak densely clothed with creamy-white and light-browTi

scales wath a chocolate-bro^vn patch over each eye. Prothorax a

little wider than long, medially carinate, widest behind middle,

strongly constricted at apex; strongly reticulately or confusedly

punctate, the punctures becoming smaller and shallower toward

apex; clothed witli piceous scales with a few scattered whitish and

light-brown dots. Elytra not wider at base than prothorax, but

almost twice as wide as prothorax from basal fourth to apical fourth;

alternate elytral interspaces slightly wider and much more densely

clothed; strial punctures large, quadrate, shining, each bearing a

piceous scale and separated by partitions not as high as the inter-

spaces; vestiture mainly composed of tessellations of black and

piceous-black scales with an occasional Ught-brown scale and with a

definite post-humeral spot of white and brown and an irregular trans-

verse wliite fascia just before the apical declivity; declivity more

strongly marked with brownish scales. Femora strongly mottled

with chocolate, brown and white, but with definite white subapical

bands; tibias clothed with white, but with base and apex dark.

Femora unarmed ; tarsal claws long and slender and strongly diver-

gent. Venter moderately punctate, clothed with chocolate-colored

scales with pale longitudinal bands on each side and in the middle.

Second segment slightly longer than third or fourth.

Type.—€&t. No. 14471, U.S.N.M.

PHILOPIJNTIA, new subgenus.

The characterization of this subgenus and designation of type are

included in the table to subgenus, preceding.

Key to species.

1. Eh'tra with a very evident white cruciform or T-ehaped post-median fascia,

a'. Prothorax carinate (see ahofasciata Pierce).

6'. Beak sparsely punctate, except at base; elytral intervals narrow; strial

punctures coarse.

c'. Length 5 mm le^eleuci Champion.

c^. Length 8 mm lacti Champion.

b'. Beak strongly punctate throughout; elj'tral intervals broad; femora dark,

annulate with golden brown iiobilis LeConte.

a'. Prothorax not carinate; beak closely and coarsely punctate; elytral intervals

broad; femora annulate cruciata Champion

.
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2. Elytra without an evident white cruciform post-median fascia.

d}. Prothorax trisulcate at base.

e^. Vestiture variegated with larger white scales above.

curvilineata Champion.

«^. Vestiture without white scales above totucana Champion.

(P. Prothorax not trisulcate at base.

/'. Prothorax more or less transverse.

gK Elytra clothed with brown and black scales with prominent spot

of black scales at middle of fourth interspace.

lineatocollia Champion.

g^. Elytra otherwise clothed.

h^. Prothorax comparatively small; elytra at least one-half wider;

claws at least mod^;rately divergent,

i*. Elytra black with brownish basal spot and post-median vitta;

sutural intervals apically brownish basalis LeConte.

i^. Elytra without basal spots but sometimes with faint post-

humeral Adtta and more or less distinct post-medjan vitta.

/. Length 6-7mm. porosa LeConte.

f. Length 4 mm clathrata LeConte.

h'. Prothorax large, about as wide as elytra.

k^. Elytral interspaces wide.

P. Claws slender and widely divergent; beak rugosely

punctate and carinate; elytra with post-humeral and

post-median fasciae opuntise, new species.

P. Claws small and approximate; beak rather short, very

finely punctate, not carinate; elytra with post-sutural

spot and post-median brownish T-shaped fascia;

punctures shallow fasciata, new species.

Jb^. Elytral interspaces rather narrow; claws moderately

divergent; beak short, punctate; elytra mottled, and

with strong humeral spots and post-median fascia.

cactophaga, new species.

p. Prothorax distinctly longer than wide turbida LeConte.

GERSTiECKERIA (PHILOPUNTIA) LESELEUCI Champion.

Vera Cruz, Mexico; Juquila (Oaxaca), Mexico (Champion).

GERST^CKERIA (PHILOPUNTIA) LACTI Champion.

Campeclie (Yucatan), Mexico (Champion).

GERST.ffiCKERIA (PHILOPUNTIA) NOBELIS LeConte.

Described from the Boll and Belfrage collections, Texas. Breeds in

the lateral margins of the joints of Opuntia engelmanni and causes

great masses of black excrement and gum to form on the outside of

the joint. It has been taken at College Station, Victoria, Beeville,

San Antonio, Floresville, Encinal, Hondo, Corpus Christi, and Live

Oak County, Texas.

GERST.fflCKERIA (PHILOPUNTIA) CRUCIATA Champloil.

Toxpam (Vera Cruz) and Mexico City, Mexico (Champion).
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GERST.«:CKERIA (PHILOPUNTIA) CURVILINEATA Champion.

This species is described from Mexico (Champion).

GERST.aECKERIA (PHttOPUNTIA) TOLUCANA Champion.

Tliis species is described from Toluca, Mexico (Champion).

GERSTiECKEIUA (PmLOPUNTIA) LINEATOCOLLIS Champion.

This species is described from Sierra de Durango, Mexico (Cham-
pion).

GERST.«:CKERIA (PHILOPUNTIA) BASALIS LeConte.

Tliis species is described from Colorado. Specimens are at hand
from Denver, Greeley, Canon City, and Sodaliii, Colorado, and Chey-
enne, Wyoming. Specimens were taken on Opuntia in Sioux County,
Nebraska, by Dr. R. H. Wolcott.

GERSTiECKERIA (PmLOPUNTIA) POROSA LeConte.

This species is either very variable in color markings or else there

is a large number of extremely closely related species, which at pres-

ent the writer })refers to call geographical races. Specimens are at

hand from Kansas; Denver, Colorado Springs, and Sedalia, Colo-

rado; Albuquerque and Mesilla Park, New Mexico; Fort Grant,

Arizona; San Diego, Floresville, Live Oak County, D'Hanis, and
Hondo, Texas. The species breeds in flat cells in* the large flat-

leaved Opuntias.

GERST.ffiCKERIA (PHILOPUNTIA) CLATHRATA LeConte.

This species was described from Colorado. It is at hand from
Colorado Springs, Colorado; Santa Rita Mountains, Arizona; San
Diego, Laredo, Hidalgo, Uvalde, and BrowTisville, Texas. The spe-

cies breeds in the stem of Opuntia leptocaulis and is sometimes so

numerous that it causes great bunchy deformations of growth.

GERST.ffi:CE:ERIA (PHILOPUNTIA) OPUNTI^E, new species.

Encinal, Texas, April 10, 1908, under Opuntia, J. D. Mitchell (two

specimens).

Length, 6 mm. Black, with antennae and legs piceous-black;

vestiture consisting of white, yellowish, and brownish scales. Beak
shining, carinate, strongly, rugosel}^ punctate; front sulcate, eyes

separated by one-half the width of the beak. Head and base of beak
clothed with white scales, which are a little darker at vertex. Pro-

thorax large, transvei-se, strongly convex, much narrowed to apex,

shining, deeply and closely punctate; vestiture brown, with a few
scattered paler scales. Elytra oval, barely one-tliird wider than pro-

thorax; strial punctures large, round, squamigerous, rather shallow;
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interspaces wide; vestiture mainly broAvn, with a paler subbasal and

a postmedian fascia, and with sutural interspaces lighter brown.

Femora indistinctly annulate; claws slender, divergent. Venter

moderately, shallowly punctate, sparsely clothed; second segment a

httle longer than third or fourth.

Specimens are also at hand from Encinal, Texas, April 18, 1906,

J. D. Mitchell.

Type.—Cat. No. 14472, U.S.N.M.

GERSTiECKERIA (PmLOPUNTIA) FASCIATA, new species.

Buck Key, Florida, G. Brainard (one specimen).

Length, 5.5 mm. Black, antennae rufous; legs piceous-black

;

vestiture white, golden, and brown; beak moderately long, shining,

finely punctate, not carinate; front strongly foveate; eyes separated

by one-half the width of the beak ; head clothed with golden or cream-

colored scales. Prothorax large, sides strongly convex, rather shal-

lowly punctate with smooth spots on sides; median line impunctate;

vestiture golden, with a few white dots. Elytra inflated at basal

third, thence tapering to apex, not one-half wider than prothorax;

strial punctures large, very shallow, interspaces as wide as punctures;

vestiture golden, condensed at base of third interspace, also on the

apical half of sutural interspace and in a transverse postmedian vitta

crossing this; prominent spots of white scales behind humeri on

fourth to seventh interspaces ; brown scales bordering fasciae. Femora
annulate; tarsal claws approximate; venter clothed with golden

scales.

Type.—Cat. No. 14473, U.S.N.M.

GERST.S;CKERIA (PHILOPUNTIA) CACTOPHAGA, new species.

Point Isabel (near Brownsville) , Texas, May 11, 1904, H. S. Barber

(four specimens).

Length, 6 mm. Black, antennae brownish, legs piceous-black;

vestiture whitish, yellowish, and brown. Beak short, shining, punc-

tate, carinate. Front sulcate; eyes separated by one-haK the width

of the beak. Head and basal half of beak densely clothed with

whitish scales. Thorax as in preceding species, but with a median

longitudinal white stripe at base and four white dots on the apical

half arranged in a square in the line with the eyes. Elytra very

little wider than prothorax, interspaces narrow, punctures round,

moderately deep; vestiture piceous, but with large humeral brown
spots more or less connected across entire base by light scales, and

with a wavy white postmedian fascia and with declivity more or less

marked with light scales; sutural interspace light brown. Femora
annulate, mutic; tarsal claws divergent. Venter clothed with light-

brown scales.

Type.—Cat. No. 14474, U.S.N.M.
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G£RST.£CKERIA TURBIDA LeConte.

Specimens are on liand from Tucson, Cutalina Sprinj^s, and Fort
Grant, Arizona, all from the Hubbard and Schwarz collection.

3. MISCELLANEOUS NEW SPECIES OF BIOLOGICAL INTEREST.

The three following species are described in this paper because of

their being associated with known ])lants, which, of course, makes
them more interesting. They are also very interesting species in

themselves, the last two representing new genera for our United
States fauna.

ANTHONOMUS MLfiPHONUS, new species.

Name tlerived from [icaccfyovoc, blood-stained.

Describeil from a series of six specimens collected June 22, 1894
at Kound Knob, North Carolina, from the Hubbard and Schwarz
collection, beaten from bushes of mountain laurel (Rhododendron).

This species belongs to the signatus group near sulcifrons and sex-

guttatus. It is the largest member of the group.

Length, 2.7 mm. Robust, oval. Black, nifo-piceous at tip of

mandibles, on antennal scape and fimicle, and tarsi; legs darker
piceous; elytra dark red with base and suture, and sometimes denuded
spot darker. Pubescence pale yellowish, very fine and scant above,

except on scutellum and somewhat condensed in spots around the
denuded fascia; more densely clothed beneath with line sc^uamiform
hairs.

Beak moderately slender, curved, subopaque, coarsely striato-

punctate; median carina distinct to apex; female beak longer than
in male. Antennae rufo-piceous or testaceous, with club dark;
inserted at apical tliird in male and two-fifths in female; first

joint elongate, as long as second and third; second joint equaling
third and fourth combined; jomts 3-7 globose, subequal, becoming
slightly wider; club densely and finely pubescent, oval, almost
equaling last sLx funicular joints. Eyes convex, free beliind. Head
convex, finely rugulose with a few remote piliferous punctures;
front distinctly sulcate between the e3"es, sulcus extending to base of

beak. Prothorax wider than long; base one-half wider than apex;
sides broadly rounded, plainly constricted before apex; transversely

impressed in front, small round depression at sides of disk at basal

third; coarsely, closely, and deeply punctured tliroughout; pubes-
cence condensed along basal margin. Elytra one-tliird w^der at

base than prothorax, suboval, very convex on median line, a trifle

wider posteriorly; sides almost straight to posterior tliird, slightly

constricted behind humeri; stria> imj)ressed, punctures moderately
large, round, and closely approximate; interspaces slightly convex
with an irregular row of minute setigerous punctures; scutellum
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elongate oblong, densely pubescent. Legs not very slender; femora

clavate, each armed with small acute tooth, and strongly constricted

beyond the latter ; tibiae in both sexes feebly sinuate internally. First

two tarsal joints longer than wide.

The species differs from sulcifrons by its larger size, coloration,

coarser thoracic punctuation, pygidium freely exposed in both

sexes, tarsal joints longer than wide, and by the condensed spots of

pubescence on the elytra. From sexguttatus it differs also by its

large size and coloration, coarser thoracic punctuation, length of

second funicular joint, and by the tooth on the posterior femora.

It bears a superficial resemblance to virgo and rufipennis, but is

separated by many characters.

Type.—Out. No. 14475, U.S.N.M.

CHIONANTHOBIUS, new genus.

This genus belongs to the subfamily Tycliiinae, tribe Plocetini, and

is most nearly related to Thysanocnemis, from which it is separated

by having the fourth ventral suture distinct and the beak carinate.

Beak slender, cylindrical, arcuate, separated from front by a deep

concavity. Antennal scrobes directed at lower portion of eyes; scape

attached beyond middle, elongate; funicle 7-jointed, joints elongate,

the first longest, following joints diminisliing in size; club elongate,

jointed; eyes very narrowly separated above. Prothorax strongly

narrowed in front. Scutellum ogival. Elytra wider than thorax;

humeri rounded. Pygidium partly exposed, vertical. Front coxse

contiguous, middle coxse narrowly separated; hind coxse widely sepa-

rated. Thoracic side pieces large. First ventral suture indistinct,

second and third laterally angulate, but not completely covering

following segments. Femora with a faint mdication of a tooth ; tibiae

unguiculate; third tarsal joint spongy beneath; tarsal claws cleft into

two strong teeth, the inner almost as long as the outer.

Genotype.— Chionanthohius schwarzi, new species.

CmONANTHOBroS SCHWARZI, new species.

This beautiful species is described from a single individual selected

from a long series collected by E. A. Schwarz on Plummer's Island,

Maryland, July 6, 1906. According to ]\Ir. Schwarz the weevils

feed on the berries of the fringe tree {Ohionanthus virginica) and
the larvse develop in the seeds of the same tree.

Length, 5.5 mm.; breadth, 2.8 mm. Robust, oval. Color black;

head, beak, legs, and antennse rufous; closely covered with scales

which completely hide the body. Beak only scatteringly clad with

fuie white pubescence; head closely squamose with wliite and golden

scales between the eyes, and with a band of golden scales beliind

the eyes bordered by a band of white scales; othe^^vise the head is

very sparsely clothed with fine golden pubescence. Prothorax

evenly and densely clothed with transversely placed, longitudinal,
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recumbent scales, which meet on the median line in a low crest; a

few white scales occur on the posterior margin; sciitelliim densely

clad with white scales. The elytral vestiture consists of five irregular

transverse color bands, of elongated scales, described as follows:

Humeral band golden, broadest over humeri, interrupted by the

white scutellum and first interspace, and on the second interspace

by a dark brown spot. Post-humeral band white, beginning at base

of last interspace, where it narrowly interrupts humeral band; it is

slightly interrupted by humeral band on sixth to eighth interspaces,

mixed with a few golden scales on remaining interspaces, diagonally

interrupting sutural band on first to third interspaces; it is widest on
first interspace, where it reaches scutellum. Median band broad,

brownish black, projected forward on second interspace into post-

humeral band, interrupted on lateral margin by the junction of the

white post-liimieral and post-median bands; slightly emarginate be-

hind on fifth interspace, triangularly produced beliind on eight middle

interspaces. Post-median band wliitc, irregular, projecting back on
first, third, and fifth more than on adjoining interspaces, and from

sixth to margin gradually widening. Apical band golden brown with

black spots of varying length bcliind the white except on second

interspace. Pygidium with golden pubescence. Vestiture of venter

white, squamose, becoming pubescent behind and mixed with golden;

legs with white pubescence.

Beak longitudinally rugose and medially carinate; prothorax wdth

sides almost straight in basal third, then strongly convexly narrowed,

strongly constricted before apex. Elytra convex, depressed, about

one-half wider than prothorax ; striae evenly punctate, not impressed,

strial punctures squamigerous; interspaces flat.

Type.—C&t. No. 14476, U.S.N.M.

TYLODES CLADOTRICHIS, new species.

Described from four specimens bred from roots of Cladothrix lanu-

ginosa collected by E. A. Schwarz at San Diego, Texas, December 13,

1895 (U. S. Buretiu of Entomology No. 6937).

Length, 6-7 mm.; breadth, 2.5-3 mm. Elongate oval, robust,

black, covered with a tliick spongy crust of scales of various sizes

and shapes.

Beak moderately short, robust, slightly enlarged near base, when
in repose liidden in ventral canal, broadly emarginate above at apex,

and with a deep emargination at sides exposing attachment ef man-
dibles; longitudinall}' punctato-sulcate, the punctures provided %\-ith

broad, erect, ovoidal, brown scales; surface closely clothed with fine

appressed, overlapping, dirty brown or gray scales, giving a very
spongy appearance; base of beak more closely punctured and brist-

ling with broad rounded erect black scales. Antennal scrobes deep,

diagonal, directed at lower part of eyes, strongly constricted behind
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attacliment of scape, thence widening considerably and sharply out-

lined; scape attached at about apical fourth, not quite reaching eyes;

funicle 7-jointed, the first elongate, about tmce as long as second;

second elongate, others becoming shorter and more transverse; club

elhptical, jointed. Eyes separated above by width of beak, almost

completely concealed by ocular lobes when beak is in repose. Head
spongily squamose, deeply punctate, bristling with erect black scales.

Prothorax with very uneven surface, widest at anterior third, then

suddenly narrowed to apex which is one-half as wide as base; apex

arcuately projecting over head, ocular lobes prominent, base shallowly

concave : vestiture ruffled, with overlapping white, dirty gray or brown
scales; erect larger scales of white and black in bristhng patches,

the black patches arranged in a square at base inclosing four small

wliite patches; front and sides lighter wdth black scales scattered

throughout. Scutellum concealed. Elytra oval, strongly narrowed

behind with the suggestion of humeri in projections of the eighth

interspaces over the basal angles of the thorax; strige impressed with

large deep punctures each bearing a large, round, concave, striate

white scale; interspaces elevated, the odd intervals more so than the

alternate intervals; the basal margin is also considerably elevated:

vestiture of surface spongy, the odd intei'spaces bristling with erect

scales, the even interspaces Avith a few; the erect scales brown, white,

and black, arranged in transverse fasciae across the el3^tra especially

in the post-humeral and post-median regions; a wliite patch of large

flat scales connecting the fifth punctures of the fourth and fifth inter-

spaces is quite prominent, as are also black patches of erect scales at

the base of the third interspace and on the same interspace between

the white patches.

Rostral canal deep, forming an emargination and a pocket in

the mesosternum. Mesocoxse less \\'idely separated than the other

pairs. Abdominal intercoxal process large, broad, angtdate apically.

First ventral segment at center twice as long as second; third and

fourth together hardly longer than second; fifth slightly larger, the

last three segments deeply inclosed by the elytra. Vestiture beneath

close-set, the scales overlapping, dull in color, mtli larger scales in the

punctures; second ventral with two black apical spots, last three seg-

ments black pubescent with anterior rows of close-set brownish scales.

Legs annulate with the appressed spongy pubescence and bristling with

ei-ect scales. Femora slender, mutic; tibiae basally arcuate, apically

strongl}" unguiculate and with a strong cluster of yellow bristles just

below the unguis, apical margin clad with stout black cihse ; tarsal

claws strong, divergent, simple.

This species bears a strong resemblence to TJiecesternus albidus in

form and in its peculiar vestiture. Old specimens wiU not display

the brilliance of the black and white spots as described above.

Type.—Cat. No. 14477, U.S.N.M.



VARIATION IN THE SKULL AND HORNS OF THE ISABELLA
GAZELLE.

By Gerrit S. Miller, Jr.,

Curator, Division of Mammals, United States National MvLSeum.

Mr. George L. Harrison, jr., has recently presented to the United

States National Museum eight skulls of male Gazella isahella Gray

taken during 1911 in a limited area near Jebel Bawati, Nubia. Five

are fully adults of essentially uniform age, wdth basal suture obliter-

ated, permanent dentition in place, and posterior molar moderately

worn. The others, also uniform in age, are considerably younger,

with basal suture open, milk dentition present tliough much worn,

and third molar not fully in line with other teeth. The individual

variations occurring in these specimens seem worthy of special note.

Skull.—In general proportions the skull does not vary conspicu-

ously (see table of measurements, page 172). Premaxillary in con-

tact with nasal in five specimens, not in contact in two (lost in the

remaining skull). The shape of its upper extremity ranges from

broadly, almost spatulately, truncate to narrowly tapering. Nasals

varying considerably in length (34-48) and in relative breadth (ratio

of breadth to length ranging from 40 to 50), posterior termination of

bones usually pointed, but broadly rounded in 173824; deepest

point of emargination of anterior border lying distinctly on outer

side of middle in four specimens, at middle in three (one broken).

Lachrymal pits not noticeably variable in development; vacuit}' at

least twice as large in No. 173822 as in No. 173824. On ventral

aspect of skull the chief regions of variation are the auditory bullae

and the posterior termination of palate. The portion of bulla

exposed on ventral surface of skull ranges fi'om 23 by 12 to 27.4 by 17;

height above level of basioccipital 4.6 to 6.8, least Avidth of basi-

occipital between bullae 13,6 to 17. (In the skull with largest bullae

the condylobasal length is 4 mm, less than in that with the smallest.)

Posterior border of palate usually \vith median and lateral emargina-

tions extending forward to essentially the same level, but in one

adult and one 3'oung the median cleft runs forward about 8 mm.
beyond the lateral concavities; deepest point of lateral concavities in

adults ranging from about level of posterior border of m^ to middle

of hinder lobe of same tooth.

Proceedings U. S. National Museum, Vol. 42—No, 1890,
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Horns.—The horns of the adults vary conspicuously in robustness,

in outline of cross section, in height to which the extremities rise

above skull, and in plane occupied by the abruptly curved tip.*

Most of these variations can be appreciated from the photographs in

plate 15. Diameter of horn at base, 30.5 by 23.5 in No. 173819,

33 by 25.5 in No. 173822, these specimens representing the extremes.

The cross section is usually flattened on the outer and posterior

aspects, the region of juncture sufficiently abrupt to produce an

evident angle or low rib extending from base of horn to beyond

middle. In No. 173818 the flattening is very slight, while in No.

173820 it is practically absent, so that the section is broadly ovate in

outline, wider posteriorly than anteriorly. The differences in the

curves and general direction of the horns is sufficiently shown by the

photographs of the six skulls which present the extremes of variation.''

Though the abruptness of the curve at tip is subject to little variation,

the plane in which the curved portion lies may be nearly horizontal,

as in No. 173821, or nearly vertical, as in No. 173818. All inter-

mediate positions occur, and in this respect there is often, as in No.

173825, an appreciable difference between the horns of the same pair.

Table of cranial measurements ofGazella Isabella.
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Skulls of Six Males of Gazella Isabella.

For explanation of plate see page 172.





DESCRIPTION OF A NEW ISOPOD CRUSTACEAN BELONG-
ING TO THE GENUS LIVONECA FROM THE ATI^NTIC
COAST OF PANAMA.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United States National Museum.

Two specimens, representing a new species of Livoneca, were col-

lected in January, 1911, by Dr. S. E. Meek, of the Field Museum of

Natural History, and Mr. S. F. Hildebrand, of the United States

Bureau of Fisheries, who were connected with an expedition sent out

under the auspices of the Smithsonian Institution for a biological

survey of the Panama Canal Zone. The description of the new
species is herein given.

LIVONECA LONGISTYLIS, new species.

Body ovate, a little more than twice as long as wide, 13 mm.:
6 mm. Color light brown, marked with numerous black dots and
arborescent markings.

Head a httle wider than long, 2 mm.: 1| mm., subtriangular in

shape with the front widely rounded. Eyes large, black, ovate,

composite, situated in the post-lateral angles of the head and extend-

ing from the posterior margin to the middle of the head. The first

pair of antennae are composed of eight articles and extend the length

of the last two articles beyond the posterior margin of the head. The
second pair are composed of eight articles and are equal in length to

the first.

The first, fifth, and sixth segments of the thorax are of equal length,

being about H mm. in length; the second, third, fourth, and seventh

"segments are subequal, being each about 1 mm. long. The epimera
do not quite reach the posterior margin except in the last segment.

The thorax becomes gradually wider from the first segment to the

fifth, and then becomes gradually narrower again.

The first five segments of the abdomen are short and subequal, each

being almost one-half mm. in length, although the fii-st is a little

shorter and the fifth a little longer than the other three. The length of

all five segments is 2 ^mm . The lateral parts of these segments are pro-

Proceedings U.S. National Museum, Vol. 42—No. 1891.
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diiced into triangular processes. The sixth or terminal segment of the

abdomen is as long as wide, 3 mm.: 3 mm., becoming gradually nar-

rower to an obtusely rounded extremity. The color and the markings

extend only about half the length of the segment,

the terminal half being white and semitranslu-

cent. The peduncle of the uropoda extends half

the length of the terminal segment ; the branches

are long and narrow, with tapering extremities

;

the outer branch is 2^ mm. long and extends 1

mm. beyond the tip of the terminal segment; the

inner branch is not quite so long as the outer

branch and extends only one-haK mm. beyond

the tip of the abdomen.

The legs are all ahke, prehensile, with long

curved dactyli, the basis not furnished with any

carina.

Two adult females were collected at Fox Bay,

Colon, Panama, by Dr. S. E. Meek and Mr.

S. F. Hildebrand. They were parasitic on

Anchovia hrowni, being attached to the abdo-

men, midway between the base of the pectoral

and ventral fins.

This species differs from the other known
species of this genus found on the Atlantic coast

of North America by its larger eyes, its much

longer terminal abdominal segment and much longer and differently

shaped uropoda.

The types are in the United States National Museum. (Cat. No.

Fig. 1.—LivoNECA i^ongi-

STYLIS.NEW SPECIES. X 4|.

(Drawn by Miss V. Dan-

DEIDGE.)

43350.)



A NEW NE^IATODE, OSTERTAGIA BULLOSA, PARASITIC
IN THE ALIMENTARY TRACT OF SHEEP.

By Brayton Howard Ransom,

Assistant Custodian, Helminthological Collections, United States National Museum,

AND

^Iaurice C. Hall,

Assistant Zoologist, Bureau ofAnimal Industry, United States Department of Agriculture.

The nematode described in this paper was first collected by the

junior author at an abattoir in Colorado Springs, Colorado, April 28,

1911. Comparison with the descriptions of species given in Ransom

(1911) led to the conclusion that the species was probably new.

Specimens were then sent to the senior author who also was of the

opinion that it was a new species. The sheep from which this ma-

terial was collected were originally from the ranch of Mr. W. II. WeUs
near Resolis, Colorado, and specimens of the nematode here described

were collected by both of us during the summer of 1911 from sheep at

Mr. Wells's ranch. The nematode was found in nearly every sheep

examined at the ranch and was the only nematode found in the

stomach with the exception of the stomach worm, Hxmonchus con-

tortiLs. The new species was also found by us in sheep at the ranch

of Mr. W, T. Kennedy near Amo, Colorado. A single specimen was

found once in the intestine, but the occurrence of this nematode in the

intestine was probably accidental, as the fourth stomach is evidently

the normal location. In Colorado the greatest number of Ostertagia

found in a single sheep was 73 and the greatest number of Hsemonchus

contortus, 537. Usually there were less than a dozen of each. This

comparative freedom from infection wdth nematodes in Colorado

sheep is to be attributed in part to the dry cUmate and in part to the

extensive area covered in range feeding, thereby preventing concen-

tration of infection.

Mr. W. D. Foster of the Zoological Division, Bureau of Animal

Industry, has called our attention to a single specimen of a nematode,

a female, collected by him May 13, 1910, from a sheep received in

Proceedings U. S. National Museum, Vol. 42—No. 1892.
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Washington from Montana. This specimen he had been unable to

identify with any described species. Examination shows that it is

of the same species as that collected by us in Colorado. Ostertagia

lullosa is therefore known to occur in two of the Rocky Mountain

States. Two other species of this genus have been found thus far only

in the Rocky Mountain region, namely Ostertagia marsliaUi and 0.

occidentalis, these two being reported heretofore only from Montana.

To these records may be added our finding, in 1911, at a Denver
abattoir, of 0. marshalli in sheep from Wyoming and Utah, and of

0, occidentalis in sheep from Wyoming.
The new species is white when freshly collected and has the usual

characteristics of the genus Ostertagia, but differs from other species

of the genus in that the two ventral rays of each lateral lobe of

the bursa are rather widely divergent, the spicules are simple and
not spUt into several processes posteriorly, and the gubernaculum
is of the same yellow-brown color as the spicules instead of being

colorless.

In the key given in Ransom (1911) this species runs down to

Ostertagia trifurcata of which only the male is known. In several

respects, however, it differs from trifurcata. The gubernaculum in

0. trifurcata is a narrow colorless structure, whereas in 0. huUosa it is

a yellowish-brown structure, irregularly trihedral in shape. The
spicules in 0. trifurcata are twisted but are not curved in their long

axis, and are divided into 3 processes at the posterior end. The
spicules in 0. lullosa are narrow, curving, tubular structures, not

divided at the posterior end which is acutely pointed. Each of the

two terminal branches of the dorsal ray in 0. trifurcata has a short

process on the outer side and one on the inner. 0. bullosa has a short

process on the outer side, but the process on the inner side is only sug-

gested by a shght and often indistinct bifurcation at the tip.

The principal characters of 0. bullosa are as follows:

OSTERTAGIA BULLOSA Ransom and Hall, 1912.

Specific diagnosis.—Ostertagia: Male (fig. 1) about 7.3 mm. long.

Maximum thickness 115 /« just in front of bursa. Diameter of head

17 fi; diameter of body at level of nerve ring 44 to 48 //, at base of

esophagus 68 pi. Esophagus 510 to 545 //in length, surrounded by a

nerve ring at a distance of 220 to 250 /x from the anterior end. The

excretory pore is situated about 270 fi from the anterior end of the

body. Cervical papillae not evident. The esophagus increases in

diameter from 16 pi anteriorly to 45 or 50 // at its posterior end. The

bursal membrane has a very distinct longitudinal striation. The

median lobe is only slightly shorter than the lateral lobes. The lateral

lobes are usually partly folded over each other in their ventral por-

tions. The ventro-ventral (fig. 2, v. v.) and latero-ventral (fig. 2, 1, v.)
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rays diverge considerably, which is unusual in the genus Osteriagia,

and their tips arc at least half as far apart as the tips of the latero-

ventral and externo-lateral rays. The distance between the tips

of the externo-lateral and medio-lateral rays is much less than that

between the latter and the tip of the

])ostero-lateral ray. Of the paired

rays, the latero-ventral is the thickest-

FolloA\dng this in the order of size are

Imm.
Imm.

1.—OSTERTAGU BULLOSA. MALE AND
FEMALE. *VULVA. ENLARGED.

lOOyU.

the externo-lateral (fig. 2, e. I.),

then the medio-lateral (fig. 2,

m. I.), the postero-lateral (fig.

2, p. I.), and the externo-dorsal

(fig. 2, e. d.), which are of about

the same size, and lastly the

ventro-ventral. The dorsal ray

(fig. 2, d.) is about 140 // long

and is bifurcated 25 to 40 /t

from its posterior end. The
terminal branches have each a

small branch, sometimes re-

duced to a mere knob, on the

outer side. At times each of the

terminal branches ends in a very

small fork and at times appears to end \v'ithout forking. The spicules

(fig. 2, sp.) are 140 to 180 ;« long and 15 to 20 /t wide at the anterior

end. They gradually narrow toward the posterior end, which is

pointed, and do not fork. Usually the tips are curved but in some

20441°—rroc.N.M.vol.42— 12 12

Fig. 2.—Ostertagia buli.o.sa. Posterior end of
BODY OF male, vmWED FROM LEFT SIDE. buL, PREBUR-
sal bulla; d., dorsal ray; c. d., externo-dorsal
ray; e. I., EXTERNO-LATERAL RAY; gUh., GUBERNACU-
LUM; /. v., LATERO-VENTRAL RAY; TTJ. Z., MEDIO-LATERAL

ray; p. /., POSTERO-L.\TERAL RAY; *p., LEFT SPICULE;

V. v., VENTRO-VENTRAL RAY. ENLARGED.
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specimens they appear to be straight. The gubernaculiim (fig. 2,

guh.) is irregularly trihedral in shape, somewhat resembling a plow-

|g:#:\->f^-^

oe^^'.Z

Oi)//'.3.
lOOyU.

Fig. 3.—Ostertagia bullosa. Tail

of female, viewed from left side.

Enlarged.

share in outline when viewed from

the side, and prolonged into a

short slender process anteriorly.

Measured from the side it is about

2b [X wide and 65 [x long. It is of

the same yellow-brown color as

the spicules.

AAvell-marked character of this

species is a prominent cuticular

swelling anterior of the bursa on

the ventral surface (fig. 2, hul,).

For some distance anterior of the

swelling the cuticle on the ventral

surface is somewhat thickened and at a distance of 100 to 125 jx in

front of the bursa the cuticle splits to form this swelling. When

ioq,u.

Fig. 4.—Ostertagia bullosa. Region of

vulva of female, viewed from left

side, e., egg; lah., rudimentary cutic-

ular FLAP anterior OF VULVA: OVij. 1,

terminal portion OF ovijector: ovij. 2,

sphincter OF ovi.tector; ovij. 3, nonmus-

cuLAR portion OF ovijector; ut., uterus;

vul., VULVA. Enlarged.
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viewed from the side, the optical section of the cuticle forming the

ventral boundary of the swelling is usually oval but sometimes has a

more rectangular outline, resembling somewhat the trigger guard on
a rifle. The swelling is apparently filled with a clear transparent

iluid. The prcbursal papilla} are located near the lateral limits of

this swelling and about 15 /z in front of the anterior edge of the bursa.

' Female (fig. 1), 8.8 to 9.8 mm. long by about 13 // -wide in the region

of the vulva. The head measures 20 to 25 pL in diameter. At the

nerve ring the body is 50 to 60 fi in thickness, at the base of the esoph-

agus 70 to 80 /<, and at the anus 50 to 55 /<. The esophagus is 580
to 020 n long and is surrounded by a nerve ring 220 to 255 /t from the

anterior end. The excretory pore is 265 to 320 pL from the anterior

end. Cervical papilla?- not evident. The vulva (fig. 4, vul.) is trans-

versely elongated, commonly presenting a crescentic outline with the

convexity of the crescent directed posteriorly. At times a very
small, rudimentary cuticular flap (fig. 4, lah.) is evident. The vulva
is situated 1 to 1.3 mm. from the posterior end of the body. The tail

(fig. 3) tapers posteriorly, always curving ventrally and usually

curving more sharply near the end to form a rather open hook, which
terminates in a slightly enlarged, rounded tip. The cuticle of the tail

beginning in the anal region and extending to the tip is marked by
very fine transverse striations close together. The anus is situated

120 to 150 /( from the tip of the tail. The cuticle surrounding the

anus is usually swollen so that a prominence appears at this point

25 to 35 fi in diameter and 5 to 8 /< high. The combined length of the

muscular portions of the ovijectors (fig. 4, onij.), including the sphinc-

ters, is 220 to 360 //. The maximum size of the eggs(from measure-
ments of eggs observed in the ovijectors) is 85 // long by 65 p. wide
(fig. 4,^.).

Host.—Ovis aries.

Location.—Fourth stomach.

Localities collected.—Colorado; Montana.

Type-specimens.—Cat. No. 16083, U.S.N.M. (Bureau of Animal
Industry Helminthological collection); collected July 30, 1911, at

Wells's ranch, Resolis, Colo., by B. H. Ransom from the fourth

stomach of a sheep.
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INSTRUCTIONS FOR COLLECTING AND FIXING ROTIFERS
IN BULK.i

By P. DE Beauchamp,

Priparateur d, la Faculle des Sciences de Paris.

A glance at the published zoological results of scientific expeditions

is sufficient to show that rotifers are conspicuous by their rarity,

if not by their total absence. This is accounted for by the smaU
interest generallj^ accorded these animals, as well as by the fact

that investigators, even when devoting their attention exclusively

to the fresh-water fauna, rarely procure material in such condition

as to be of any use for systematic work. Rotifers are very delicate

and contractile, and in collections preserved in bulk in alcohol or

formaUn they become as a rule unrecognizable, with the exception

of those species which have the body incased in a chitinous shell or

lorica; in some cases this is sufficient for specific determination. In

the case of the genera Anursea and BracTiionus this has become a

positive misfortune, as it has resulted in an absolutely unjustifiable

multiplication of species based on the excessively variable spiny pro-

longations of the lorica.

It may be objected that this void is of small importance, as it is

generally conceded that rotifers are distributed with almost abso-

lute uniformity all over the world.^ But it is equally well known
that there is a host of rare and local forms, often of the greatest

interest to the morphologist, which can be discovered only b}' care-

ful exploration. As an example, it is sufficient to mention the famous

genus Trochosplisera, which although widely distributed appears to be

confmed to subtropical latitudes. Furthermore underlying this appa-

rent uniformity there is a multitude of problems relating to the means
whereby it is established and maintained, and they can be solved

only by an exact knowledge of the faunal development under varying

conditions and in different environments. As specially important

> Translated and adapted from Archives de zoologie exp6rimentale et gfinfirale, ser. 4, vol. 4, 1906,

Notes et revue, pp. xxvii-xxxiii, by U. K. Harring, Bureau of Standards.

* See on this subject: C. T. Hudson, Journ. Roy. Micr. Soc., 1S91, p. 0; V. G. Thorpe, Joum. Roy.

Micr. Soc., 19m, p. 485; H. S. Jennings, Bull. U. S. Fish Comni., vol. 19 (1S99), 1900, p. 07.
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subjects for investigation may be mentioned lakes situated at great

altitudes, isolated oceanic islands, unexplored and not yet colonized

regions (man is probably one of the most active factors in this dis-

persion), and brackish waters of vaiying degrees of salinity.

The value of limnologic and hydrobiologic research in its relation

to fish culture and hygiene is now universally admitted, quite apart

from its theoretical interest, and every student of fresh-water biology

knows that rotifers are frequently the predominant group, and

always an important one, furnishing one of the most valuable char-

acteristics. As an example may be cited Lauterborn's recent work
on the fauna of the Rliine,^ according to which a list of the rotifers

from a certain body of water enables the specialist to decide whether

it is pure and rumiing, stagnant and full of vegetation, or polluted

and putrid. But the determination of rotifers can not usually

be made with certainty except from living or carefully prepared

specimens, conditions demanding not only time and equipment

usually not available on expeditions or limnologic campaigns, but

an experience which few have the time to acquire.

As the methods suitable for Crustacea and Planarians are useless

here, I have, in order to overcome these difficulties, tried to discover,

and I believe have found, a method which, without being as simple

as placing the whole catch in alcohol, will allow any careful worker

and especially a resident naturalist to prepare rotifers in bulk in

such condition that they may be useful for subsequent study. The
method now used exclusively for the preparation of rotifers as objects

for the microscope is due to Rousselet;^ it consists in. narcotizing

the animals with a cocaine solution, followed by fixation with osmic

acid and mounting in weak formalin solution. I have succeeded in

reducing its application to animals in large quantities to an almost

automatic process.

The necessary reagents are

:

1. A concentrated narcotizing solution (about three times as strong

as Rousselet's original formula)

:

Cocaine hydroclilorate gram.. 1

Pure methyl alcohol cubic centimeter.. 10

Distilled water do do 10

Instead of cocaine one may use the same amount of stovaine, or

/?-eucaine hydrochlorate.

2. A solution of osmic acid of 1 per cent strength, to which is

added 1 per cent chloro-platinic acid, commonly known as platinic

chlorid, sold either in the form of crystals or as a 10 per cent solu-

tion. The latter is added to prevent reduction of the osmic acid,

which in this way mil keep almost indefinitely.

1 Arb. aus dem kais. Gesundheitsamte, Berlin, vol. 22, 1905, pp. 630-652.

» Joum. Quekett Micr. Club, ser. 2, vol. 6, 1895, pp. 5-13; also Proc. 4th Int. Congr. Zool., Cambridge*

1898 (published 1899), p. 197.
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Their use is, even though apparent!}" complicated, in reahty quite

simple. It is necessary to distinguish, ])oth in collecting and subse-

quent fixation, two classes of rotifers—the purely pelagic forms,

which swim without ever anchoring themselves and ])elong to the

true plankton, and the forms which are not good swimmers, but move
about among detritus and aquatic vegetation in search of sustenance,

not traveling far, and frequently fixing themselves by the toes. We
will treat them separately.

The plankton of smaller bodies of water, ponds, pools, ditches, etc.

C'lTeleoplankton" of Zacharias), is periodic, appearing and disap-

pearing in a few days or a couple of weeks. The rotifers in such

places generally have two periods of especial abundance, one in the

spring, the other in the autumn. April-]\Iay and September-October

are for the neighborhood of Washington the best times to collect these

animals. This is also the time for the appearance of the males. For
their ca})ture a small net of what is known as "china silk" is very

suitable. The lower end of the net should be tied around the neck of a

\\dde-mouthed bottle. In this way the surplus water is filtered off;

and the animals remain m the bottle in a small cpiantity of water,

which is poured into a suitable bottle for transportation. If procur-

able, an aluminum tube, closed at the bottom, is preferable to the

wiile-mouthed bottle for use with the net, as it does not break on
acciilental contact with stones or other hard ol)jects. No stagnant

pool should be neglected, no matter how small or apparently impure.

A number of species accommodate themselves to these conditions.

Water with abundant organic matter, as, for instance, farm-yard

ponds, is the favorite resort of certain species like Hydatina senta, in

fact, wherever microscopic algse are abundant. The plankton of"

swamps, lakes, and rivers may be collected b}^ the usual methods,

although the apparatus can be much simpler. Tliis applies also to

marine rotifers occasionally found in great abundance in littoral

plankton.

The fixation of the collected material ma}" without detriment be
deferred a few hours, according to convenience. By the aid of a
strong magnifier it is ascertained whether the rotifers are present in

sufficient numbers to warrarrt the treatment. It is well to concen-

trate the animals in the smallest possible quantity of water, as the

reagents are rather expensive. This is accomplished quite easily by
exposing the collection in a glass jar to a one-sided illumination for

half an hour. The rotifers soon assemble in a small, whitish cloud,

easily visible to the naked eye, on the illuminated side, near the sur-

face, and with a pipette they are transferred to a tube of 2 to 10

cubic centimeters capacity for fixation.*

The narcotizing operation consists in adtling to this tube solution

No. 1 in small portions, mixing well each time. The animals at first

»ir apothecaries' measure is Uocd, it may be noted Unit 1 cc. e(iuals J fluid dram.
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suspended in the water gradually sink and finally fall to the bottom,

leaving the liquid clear; a sign that their cilia have ceased to move.

At tliis moment they should be fixed, in order to retain their form; if

killed before completely narcotized, they will contract. The doses and

time intervals are : Every five minutes add from 1 to 3 drops of the

cocaine solution for each cubic centimeter of water in the tube.

After repeating this tliree times the narcotizing is usually finished.

To acquire practice, it is advisable to go through the operation two

or tliree times ^^dth a microscope at hand. Other animals, mainly

Entomostraca, that may be present do not suffer at all from the

narcotization, as they are also affected by the cocaine and sink to

the bottom about the same time.

For fixation add to the tube 1 drop of the osmic acid mixture

for each cubic centimeter of its contents and mix? rapidly. This

amount should not be exceeded or the animals will be strongly

blackened. When they have settled to the bottom of the tube,

in 5 or 10 minutes at the most, the liquid is carefully decanted

and the tube refilled with water. This is repeated two or three

times in a few hours at intervals accordmg to convenience, finally

filling the tube with formalin solution, 1 part commercial formalin (40

per cent formaldehyde) to 9 parts distilled water. For transporta-

tion it is well to use quite a small tube. A slip of paper with neces-

sary data should be inclosed in each.

To obtain the nonpelagic forms, aquatic plants (not temporarily

submerged plants), especially such as have finely divided leaves,

BatracTiium, Myriophyllum, Cerato'phyTlwm , and also floating plants,

as Lemna, Riccia, etc., should be brought home in a jar or tin can.

They should then be put into a glass jar with sufficient water to cover

them and left standing for two or tliree hours. All the animals

gradually come to the surface and collect on the illuminated side.

Direct sunlight should be avoided, as it liberates oxygen from the

plants and it is the lack of this that drives them to the surface.

Quite an extensive fauna is to be found in mosses. Sphagnum, etc.,

and as the only treatment necessary for this is simply to pick a few

handfuls of it and allow it to dry naturally, it is one of the easiest to

obtain. It should be collected from both wet and dry places The

BdeUoida are equally at home in both, and if Hepatics, such as

Jungermannia, FruUania, and others can be obtained, so much the

better. The surface layer of mud in dried-up pools should be scraped

off, well dried, but not heated, and finally stored m paper bags, if

possible sterilized, which, when once closed, should not again be

opened until arrival at the point of destination in order to avoid

contamination. The samples should be guarded against too high

temperature, laboratory fumes, etc., which are usually the reasons

why the animals fail to revive.
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Tliis method is useful not only for rotifers, but most of the accom-

panying forms, Oligochaetcs, Plunarians, Entomostraca, and even the

smaller Nematodes, are obtained in good condition, as well as the

majority of Infusoria, unicellular Algse, and Flagellates. If Protozoa

are tlie main object, the narcotization may be dispensed with, as it

is mjurious to certain delicate species. Finally, it may be added
that the method of Rousselet, that is, narcotization, followed by
fixation with dilute osmic acid, and final mounting in weak formalin,

is the only known method for the preservation of all the small trans-

parent, vacuolate animals—in other words, the great majority of

pelagic forms, marme as well as fresh water. It yields results not

attainable by any other method. The usual dehydrating and clearing

agents ruin nearly all these delicate animals.*******
The United States National Museum will be glad to receive material

preserved in this manner and will arrange for its determination.





MARINE AND TERRESTRIM. ISOPODS FROM JAIVIAICA.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United Slates National Museum.

MARINK LSUroDS.

While working in the Johns Hopkins laboratory at Montego Bay,
Jamaica, in 1910, Dr. C. B. Wilson and Dr. E. A. Andrews collected a

large number of isopods for the United States National Museum.
A list of the species is herein given with notes on the variation of

Exocorallana tricornis (Hansen) and Exocorallana quadricornis (Han-

sen). The notes on the color markings were furnished by Doctor
Wilson. A new species of Exosplist^roma was collected by Doctor
Andrews, the description of which is given below.

FamUy TANAID/E.

LEPTOCHELIA DUBIA (Kr0yer).

Tanais dubius Kr0yer, Nat. Tidsskr., vol. 4, 1842, p. 178, pi. 2, figs. 20-22.

Leptochelia dubia Richardson, Tmns. Conn. Acad. Sci., vol. 11, 1902, p. 279.

Leptochelia incerta Moore, Bull. U. S. Fish Comm., vol. 20, pt. 2, 1900, pp. 165-166.

Locality.—Bathing Beach, Montego Bay. (Collected by E. A.

Andrews.) Five specimens.

Family GNATHIID^.
GNATraA, species ?

Locality.—Montego Bay. A number of larvce from gills of Jack
{Caranx crysos) and from the mouth of a Yellow Jack. (Collected

by C. B. WUson.)

Family CIROLANID^.
CmOLANA PARVA Hansen.

Cirolana parva Hansen, Vidensk. Selsk. Skr. (6), vol. 5, 1890, pp. 340-341, pi. 2,

figs. 6-66,- pi. 3, figs. 1-1(/.—Moore, Bull. U. S. Fish Comm., vol. 20, pt. 2,

1900, p. 167, pi. 8, fige. 6-8.—Richardson, Bull. U. S. Nat. Mus., No. 54,

1905, pp. 111-114.

Locality.—Bogue Islands, ^lontego Bay. About 25 specimens.

Found living upon mangrove roots. (Collected by E. A. Andrews.)

Proceedings U. S. National Museum, Vol. 42-No. 1894.
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Family EXOCORALLANID^.
EXOCORALLANA QUADRICORNIS (Hansen).

Corallana quadricomis Hansen, Vidensk. Selsk. Skr. (6), vol. 5, 1890, p. 382, pi.

7, fig. 3.

Locality.—Bogue Islands, Montego Bay. Two specimens. Com-

mensal in black ascidian on mangrove roots. The color is gray-

white with a pattern of light-brown stripes and spots. (Collected by

C. B. Wilson.)

Also about 25 specimens, found living in burrows in a bright red

sponge on mangrove roots. These have the horns on the head very

large. The color is white with a light-brown pattern over the dorsal

surface, just as in the preserved specimens (collected by C. B. Wil-

son); three specimens were taken from a red sponge on mangrove

roots. (Collected by E. A. Andrews.)

EXOCORALLANA TRICORNIS (Hansen).

Corallana tricornis Hansen, Vidensk. Selsk. Skr. (6), vol. 5, 1890, pp. 379-381,

pi. 6, figs. 4-Ap; pi. 7, figs. 1-lc?.—Moore, Bull. U. S. Fish Comm., vol. 20,

pt. 2, 1900, p. 169, pi. 9, figs. 2-5.

Localities.—Montego Bay and White Rock.

Of the specimens from Montego Bay, there was 1 specimen, parasitic

on hog-fish, Laclmolaimus jnaxiinus; about 10 specimens, parasitic on

yellow-tail (Ocyurus clirysurus) ; about 10 specimens, parasitic on green

parrot-fish (Sparisoma viride)—these have the horns on thehead small;

8 specimens, parasitic on red snapper (Neomsenis aya). The color is

snow-white, the dorsal sm'face with spots and lines of dark blue-black;

eyes brown; egg masses brown at first, later changing to dark blue-

black. About 23 specimens, parasitic on yellow-jack (Caranx crysos)
;

about 75 specimens, parasitic in mouth of yellow-jack {Caranx crysos)
;

about 50 specimens, parasitic in eye sockets and mouth of rock-fish

{Mycteroperca howersi). The color is white with an open pattern of

light brown over the dorsal surface, thinning to separate spots along

the lateral margins ; the egg mass is at fu'st pale yellow-brown, deepen-

ing with development until it becomes almost jet-black; the eyes are

dark brown. One specimen, parasitic in the gill cavity of the red snap-

per {Neomsenis aya) ; about 30 specimens, parasitic in mouth of a 20-

pound red snapper {Neomsenis aya). The horns on the head are very

small. The color is whitish, the cartilage gray, with the dorsal pattern

in light cinnamon-brown; the eggs are light brown; the eyes are dark

brownish-black. Three specimens, parasitic on the green parrot-fish

{SpaAsoma viride) ; 4 specimens, parasitic on French grunt {Hsemulon

Jlavolineatum) ; 1 specimen, parasitic on gills of jack {Caranx hippos)
;

1 specimen, parasitic on barracuda (S'pj^z/raswa barracuda) ; 8 specimens,

from eye sockets and mouth of the large blue parrot-fish {Scarus caeru-

leus) . The color of large females nvith eggs is wlnte, with a row of star-

shaped brown spots across the center of each thoracic segment on the

dorsal surface, the abdomen with a wash of faint brown over the entire
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dorsal surface; tlie egg mass is a bright green-blue; the eyes are brown.

In the younger, or smaller individuals the star-shaped marks are con-

fluent over the whole surface of the thorax and abdomen. The horns

between eyes are very small. The frontal liorn is large and broad,

rounded. The eyes are large and close together. Twelve specimens,

parasitic on lane snapper ( Neoinsenis synagris) . The color is wl lite, tlie

dorsal surface with one or two rows of bro\vn star-shaped spots across

each segment; the eyes are dark blue-black. The frontal horn is

very large, rounded, produced, upturned. The eyes of both sexes are

large and close together. Eight specimens, parasitic in eye sockets

of the yellow-tail (Ocyunis chrysurus). Tlie color is Hglit brownish-

yellow, with a row of brown star-shaped spots across each segment
on tlie dorsal surface; the eyes are dark seal-brown; the egg masses

are a bright salmon-piiik. All the horns on the head are small, the

two posterior ones ahnost obsolete. The eyes in botli sexes are very

large and close together. Four specimens, parasitic in tlie eyes of the

yellow-tail (Ocyurus chrysurus) . The color is a light yellowish-white,

eaclx segment \vith a single row of brown spots across the dorsal sur-

face. The eyes are very large and close together, almost confluent

in one specimen. One specimen, from the fins of the sea-pcrcupine

(Diodon Tiystrix). The color is gray-wliite, with a row of brown star-

shaped spots across the dorsal surface of each segment ; the eyes are

dark brown. This is probably an immatm'e female. (Collected by
C. B. Wilson.)

One specimen from White Rock, from the gill cavity of the rock-

hind {Epinephelus adscencionis) . The color of the ventral surface is

white, of the dorsal surface white, nearly covered ^\^th a loose pattern

of light reddisli-brown; the eyes are black; the claws on the tips of

the legs red-brown; the legs themselves white.

FamUy ^GID^E.
ROCINELA SIGNATA Schioedte and Meinert.

Rocincla signala Schicedte and Meinert, Nat. Tidsskr. (3), vol. 12, 1879-80,

pp. 399-401, pi. 13, figs. 3-6.—Moore, Bull. U. S. Fish Comm., vol. 20,

pt. 2, 1900, p. 171, pi. 10, fig. 2.—Richardson, Bull. U. S. Nat. Mus., No.

54, 1905, pp. 209-210.

Locality.—Montego Bay; parasitic on the French grunt (Ilaemulon

flavolineatum) . The color is beautifully variegated in delicate shades

of brown, pmk, and gra}'". The head and first thrco segments antl

the abdomen are delicate pink with, fine dots and lines of retl-brown

on the dorsal surface; the remaining thoracic segments are a light

olive-gray, mtli variegated spots, lines, and blotches of dark olive-

green, the fourtli segment with a prominent wide transvei'so band
of dark bro\\ii spots; all the segments have a narrow band of rod-

brown on the lateral margins; the tclson has a central crescent of

black spots shaped like this
jf'''[[^;

the eyes light pink; the egg mass
is jet-black.
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A second specimen was found parasitic on the parrot-fish (Spari-

soma ahildgaardi) ; it had small spots of brownish purple on the dor-

sal surface,

A fragment was found parasitic on the hog-fish (Lachnolaimus

maximus). (Collected by C. B. Wilson.)

Family CYMOTHOID^.
ANILOCRA LATICAUDA Milne Edwards.

Anilocra laticauda Milne Edwards, Hist. Nat. Crust., vol. 3, 1840, p. 259.

Anilocra mexicayia Saussure, Rev. Mag. Zool., 1857, p. 505.

Anilocra leachii (Kr0yer) Schicedte, Nat. Tidsskr. (3), vol. 4, 1866, p. 205, pi. 11,

figs. 2a-2g.

Anilocra laticauda Schicedte and Meinert, Nat. Tidsskr. (3), vol. 13, 1881-83, pp.
126-131, pi. 11, figs. 1-3.—Moore, Bull. U. S. Fish Comm., vol. 20, pt. 2,

1900, p. 172, pi. 10, figs. 3-4.—Richardson, Bull. U. S. Nat. Mus., No. 54,

1905, pp. 227-228.

Locality.—Montego Bay; one female; parasitic on the parrot-fish.

The color is dark slaty-blue, uniform throughout. (Collected by C. B.

Wilson.) One female; parasitic on the eye of the yellow-tail (collected

by C. B. Wilson). The color is uniform gray-wliite, the brown mark
due to partial drying in the sun. One male; found attached to out-

side of cheek at the angle of the jaw of Bathystoma rimator (collected

by C. B. Wilson). The color is light brown above, deeper toward

the lateral margins and on the posterior pair of appendages (telson)

;

the eyes are white with a small black dot in the center of each facet.

The respirator}'' lamellse have a fuie penciling of brown lines, thicker

and darker in color near the outer margins. One male; parasitic on

BatJiystoma rimator (collected by C. B. Wilson). One female (col-

lected by E. A. Andrews). One female; from a small yellow-tail

(collected by E. A. Andrews).

CYMOTHOA CESTRUM (Linnaeus).

Oniscus oestrum Linn^us, Syst. Nat., ed. 10, vol. 1, 1758, p. 636, No. 2; Fauna

Suecica, ed. 2, 1761, p. 499, No. 2053; Syst. Nat., ed. 12, vol. 1, 1767, pt. 2,

p. 1059, No. 2.

Asellus oestrum Olivier, Encycl. Method., vol. 4, 1789, p. 253.

Cymothoa oestrum Fabricius, Entom. Syst., vol. 2, 1798, p. 505, No. 6.

—

Leach,

Trans. Linn. Soc, London, vol. 11, 1815, p. 372; Diet. Sci. Nat., vol. 12,

1818, p. 352.

Cymothoa dufresnei Leach, Diet. Sci. Nat., vol. 12, 1818, p. 352.

Cymothoa immersa Say, Journ. Acad. Nat. Sci. Phila., vol. 1, 1818, pp. 399-400.

Cymothoa cestrum Desmarest, Cons. Gen. Crust., 1825, p. 309, pi. 48, figs. 6-7.

—

MiERS, Proc. Zool. Soc. London, 1877, pp. 671-672.—Schkedte and Mei-

nert, Nat. Tidsskr. (3), vol. 14, 1883-84, pp. 271-279, pi. 8, figs. 5-13.—

Richardson, Bull. U. S. Nat. Mus., No. 54, 1905, pp. 254-256.

Locality.—^Montego Bay; one male; parasitic on parrot-fish (Spa-

risoma ahildgaardi). The color is a uniform yellowish-gray. (Col-

lected by C. B. Wilson.)



NO. 1894. I80P0DS FROM JAMAICA—RICHARDSON. 191

Family SPH^^CROMIDiE.

EXOSPH.iEROMA CRENULATUM (Richardson).

Sphaeroma crenulatum Richardson, Trans. Conn. Acad. Sci., vol. 11, 1902, pp. 292-

293, pi. 39, fiR. 40; Bull. U. S. Nat. Mus., No. 54, 190.5, p. 298.

Locality.—Montego Bay; 2 specimens; living on the outside of a

chiton. (Collected by C. B. Wilson.)

EXOSPHiEROMA ANTILLENSE, new species.

Body contraotile, able to roll into a complete ball; surface reticu-

late; color yellow, with a few scattered spots of brown; on the head

are three arcuate patches of brown; on the first segment there is a

transverse band of brown about the middle of the segment; on the

second segment are two small transversely elongated patches of

bro^vn on either side of the median line situated close together; on

the fourth segment are four patches, two

on either side of the median line, the two

middle ones being far apart; on the fifth,

sixth, and seventh segments are two patches

on each segment, one on either side of the

median line; on the first abdominal seg-

ment are two patches in longitudinal series

on either side of the median line and three

patches in longitudinal series on the lateral

parts of the segment; on the terminal ab-

dominal segment are two patches, one on

either side of the median line, situated

close together.

The head is wider than long and has the

front produced in a small median point.

The eyes are small, composite, more or

less ovate with the upper end produced

angularly, and situated in the post-lateral

angles of the head. The first pair of antennae have the first article

large, and elongate, about twice as long as wide; the second article

is small and rounded, and is about one-third the length of the

first article; the third article is narrow, elongate, and is about one-

and-a-half times the length of the second article; the flagellum, com-

posed of eleven articles, extends about two-thirds the length of the

lateral margin of the first thoracic segment. The second antenna?,

with a flagellum composed of twelve articles, extend to the posterior

margin of the third thoracic segment.

The first segment of the thorax is a little longer than any of those

following and has the post-lateral angles produced backward and the

antero-lateral f.ngles produced forward on either side of the head.

The following six segments are subequal.

Fig. 1.—EX0SPH^R0MA ANTILLENSE.
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The abdomen is composed of two segments, the first with three

suture lines on either side indicative of other partly coalesced seg-

ments. The second or terminal segment is produced to an extremity

which is somewhat truncate, with a slight emargination in the

middle. On the dorsal surface are two large, elevated tubercles, one

on either side of the median line. The uropoda do not extend

beyond the ap^x of the terminal segment of the abdomen; both

branches are similar in shape, posteriorly rounded, but 'the outer one

is shorter, extending only two-thirds the length of the inner branch.

The legs are all alike, ambulatory.

Only one specimen was collected by E. A. Andrews at Montego

Bay. It was dredged off the batliing beach.

Type.—Ca.t. No. 43349, U.S.N.M.

As the specimen was completely rolled up into a ball, it was impos-

sible to get at the pleopods without injuring it.

DYNAMENE MOOREI Richardson.

Dynamene perforata Moore (female), Bull. U. S. Fish Coram., vol. 20, pt. 2, 1900,

pp. 173-174, pi. 10, fig. 10.

—

Richardson (female). Trans. Conn. Acad. Sci.,

vol. 11, 1902, pp. 291-292.

DynameMe moorei Richardson, Bull. U. S. Nat. Mus., No. 54, 1905, p. 303.

Locality.—Snug Harbor, Montego Bay^ about 17 specimens;

found under girdle of chitons taken at tide line. (Collected by

E. A. Andrews.)
TERRESTRIAL ISOPODS.

The following isopods were ^collected in Jamaica by Dr. Thomas

Barbour.
Family ONISCID^.
PORCELLIO L.aEVIS Latreille.

Porcellio Isevis Latreille, Hist. Nat. Crust, et Insectes, vol 7, 1804, p. 46; Genera

Crustaceorum et Insectorum, vol. 1, 1806, p. 71.—Leach, Edinb. Encycl.,

vol. 7, 1813-14, p. 406; Trans. Linn. Soc. London, vol. 11, 1815, p. 375.—

Milne Edwards, Hist. Nat. Crust., vol 3, 1840, p. 169.—Budde-Lund,

Crust. Isop. Terrestria, 1885, pp. 138-141 (see Budde-Lund for further syn-

onymy) .—Richardson, Bull. U. S. Nat. Mus., No. 54, 1905, pp. 614-616.

Locality.—Mandeville; about 75 specimens.

PORCELLIONIDES PRUINOSUS (Brandt),

Porcellio pruinosus Brandt, Bull. Soc. Imp. Naturalistes de Moscou, vol. 6,

1833, p. 19.

Metoponorthus pruinosus Budde-Lund, Crust. Isop. Terrestria, 1885, pp. 169-171

(see Budde-Lund for synonymy).

—

Dollfus, Bull. Soc. Zool. France, vol. 18,

1893, p. 187.—G. 0. Sars, Crust. Norway, vol. 2, 1899, pp. 184-185, pi. 80,

fig. 2.—Chilton, Trans. Linn. Soc. Lond. (2), vol. 8, 1901, p. 141.—Stoller,

54th Report New York State Mus., 1902, p. 213.—Paul^iier, Bull. New York

State Museum, 1905, pp. 183-184.—Richardson, Bull. U. S. Nat. Mus.,

No. 54, 1905, pp. 627-629.

Porcellionides pruinosus Stebbing, Records of the Indian Museum, vol. 6, pt. 4,

No. 12, 1911, p. 189.

Locality.—Mandeville; about 75 specimens.
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Family ARIVIADILLIDID^.

CUBARIS JAMAICENSIS, new species.

Body ovate, nearly twice as long as wide, 9^ mm. by 5 mm. Head

and dorsal portion of the thoracic segments covered with low tuber-

cles. The tubercles on each segment are arranged in a transverse

row of four about tlie middle with a group on

either side of about nine. On the first segment

the lateral groups are composed of about eleven

tubercles, and there are also two low tubercles

on the anterior portion of the middle dorsal

region, one on either side of the median line.

There are two tubercles on the terminal ab-

dominal segment, one on either side of the

median line at the base of the segment. The
color is brown, with a median row of light spots,

one on the anterior portion of each segment.

There is also a group of light spots on each

segment under the lateral group of tubercles.

The head is wider than long, 2h mm.: 1mm.,

with the frontal margin straight and forming

a narrow border. The eyes are small, round,

and composite. The first pair of antennae are

rudimentary and inconspicuous. The second

pair have the first article short; the second

about three times as long as the first ; the third about twice as long

as the first; the fourth is about as long as the second; the fifth is

a little longer than the fourth. The flagellum is composed of two

articles, the second of which is about three times

as long as the first. The prosepistoma is flat.

The first segment of the thorax is about twice as

long in the median line as any of those following,

which are subequal. The lateral parts of this seg-

ment are upturned, the dorsal surface being concave.

The lateral parts of the second, third, and fourth

segments are produced in narrow processes with

rounded extremities. The lateral margins of the

last three segments are nearly straight. Coxopo-

dites are present on the first two segments on the

under side. On the first segment they occupy only

the posterior half of the lateral margin and are

smaller than the lateral part of the segment, being

narrower and shorter. The coxopodites of the second segment are

small dentiform processes, obliquely placed some distance from the

lateral margin.

Fig. 2.—Cub.\ri3 jamaicensis.

X 6|.

1 IG. 3.—CUBARIS JAMAI-

CENSIS. Under side

OF HEAD AND HRST

TWO SEGMENTS OF

THORAX SHOWING COX-

OPODITE.S.

20441°—ProcN.M.vol.42—12 13
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The first five segments of the abdomen are short and subequal, the

first bemg a little shorter than any of the others. The lateral parts

of the first and second segments are covered by the seventh thoracic

segment. The sixth or terminal segment is constricted in the middle,

and has the posterior margin truncate. The peduncle of the uropoda
occupies the space between the terminal segment and the lateral part

of the fifth segment. The inner branch is short, not reaching to the

extremit}^ of the terminal abdominal segment by some distance. The
outer branch is minute and is situated about the middle of the inner

margin of the peduncle.

About 30 specimens were collected at Mandeville by Dr. Thomas
Barbour.

Types in the Museum of Comparative Zoology; cotypes m the

United States National Museum.
This species is closer to Cubans silvarum (Dollfus) ^ than to any

other described species. It differs from that form in not having the

coxopodites of the first thoracic segment distinct on the entire length

of the edge, in having the coxopodite of the second segment smaller

and more distant from the lateral margin, and in having the tubercles

on the body more distinct and differentl}^ arranged.

1 Proc. Zool. Soc. London, 1896 pp. 393-394.



NAmiACHOCRINUS, A NEW GENUS BELONGING TO THE
CRINOID FA]\IILY PHRYNOCRINID^.

By AusTix IIoBAKT Clark,

Assistant Curator, Diinsion of Marine Invertebrates, United Stales National Museum.

T\\e genus Plirynocrinus,^ basctl upon u single species describetl from

i\ single specimen dredged by the United States Fisheries steamer

Albatross oft' southern Japan in 190G,- represents a unique ty])e of

crinoid structure, though its more or less distant relationship to the

genus Rhizocrinus is evident. So extraordinary are the characters

presented by tliis animal that at the time of its description a new-

family, Phrynocrinida^, -was created for its reception.

Recently in looking over some material from the Hawaiian Islands

a curious crinoid was found which at first sight appeared to be a

BJiizocrinus of the R. rawsonii type, but with the distal third of the

stem of the Phrynocrinus type, devoid of radicular cirri and attached

to a terminal stem ]:)late. Analysis of the calyx of this new form,

however, shows that the calyx, instead of being composed of enor-

mously elongated basals bearing distally small radials as in Rhizo-

crinus, is just the reverse, the very small basals bearing cm their

distal edge enormously elongated radials. This type of calyx

structure is quite unique. Certain species of Bathycrinus have very

short basals; but in this genus whenever the basals are short they

are always fused into a solid ring—and they are never so short as in

Phrynocrinus and in this new species. The radials of Bathycrinus,

though usiialh' longer than the radials of Rhizocrinus, never become

elongated as in this form, ^lany species of Rhizocrinus, and especially

of Bathycrinus, possess more or less phrynocrinoid distal extremities

to the stem, but in all cjises they possess radicular cirri, never being

attached. But this difference, though interesting, is of no great

importance, for in certain groups, and even in single genera, some

forms may be free with radicular cirri, while others are attached to a

heav)- terminal stem plate.

For the author, place and date o( publication, derivation, etc., of this and the other crinoid names

herein Riven see Proc. U. S. Nat. Mas., vol. 34, pp. 435-542.

» Proc. U. S. Nat. Mus., vol. 32, p. 507, fig. 1, p. 508.

Proceedings U.S. National Museum, Vol. 42—No. 1895.
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Though indicating the connection between the genus Plirynocrinus

and the genera Rliizocrinus and Bathycrinus, this new genus is evi-

dently much closer to the former than to the two latter, and should

be placed \nth it in the same family.

This is the first stalked crinoid to be described from the Hawaiian

Islands; and it is interesting to note that it is so closely related to a

Japanese form {Plirynocrinus), and, moreover, that it possesses a

lesser degree of specialization that the latter;^ for from the evidence

at hand it appears that the crinoid fauna of southern Japan v,as

derived largely from that of the South Sea Island region by way of

the Hawaiian Islands, and not from the lands lying directly to the

southward.

NAUMACHOCRINUS, new genus.^

Genotype.—Naumachocrinus Jiawaiiensis, new species.

Diagnosis.—Stalk attached distally to a terminal stem plate as in

Plirynocrinus, entirely wdthout radicular cirri; distal third of stem

robust, the columnars resembhng those of Plirynocrinus, but shghtly

longer; proximal two-tliirds of stem much more slender, resembling

that of the larger species of Rhizocrinus, such as R. weheri.

Calyx cylindrical, greatly elongated, twice as long as broad,

resembling in general appearance that of Rhizocrinus rawsonii or

R. weheri; but the basals are exceedingly short, low triangular, over

three times as broad as long, just in apposition at their lateral angles,

and the radials are enormously elongated, about three times as long

as their distal breadth, the relation between these two circlets of

plates being just the reverse of that characteristic of Rliizocrinus.

NAUMACHOCRINUS HAWAHENSIS, new species.

Stem.—The stem is 237 mm. long, and is composed of 60 columnars,

the distalmost attached to the remains of a heavy terminal stem

plate resembling that of Plirynocrinus; the distal 75 mm. of the stem

is composed of 12 massive columnars of the type characteristic of

Plirynocrinus, but proportionately longer. The distalmost columnar

is 6.5 mm. across the expanded ends, which are very narrowly oval,

the long axes being at right angles to each other, and 6.5 mm. long;

about its center runs a more or less irregular broad raised band; the

following columnars are similar, very slowly decreasing in size, the

tenth (from the terminal stem plate) being 4.5 mm. across the very

narrowly oval ends and 6 mm. long, and the eleventh 4.5 mm. across

the distal and 4 mm. across the proximal end, and 5.5 mm. long; the

twelfth is 4 mm. across the distal and 3 mm. across the proximal

end, and 4.5 mm. long; the proximal end is very broadly oval, but

the distal end is narrowly oval like the proximal end of the eleventh

1 See Proc. U. S. Nat. Mus., vol. 38, pp. 115-118, and pp. 211-216.

' From vavfiaxK (vavc+tiixeuai), a marine or sea fighter, + Kpivtv, a lily.



No. 1895. A NEW GENUS OF PHRYNOCRINIDJE—CLARK. 197

to whicli it is attached; the sides are strongly convex, the maximum
height being just above the center; the following columnars are

small and short, with strongly and evenly convex sides, 3 mm. long

nntl 2.5 mm. across the ends; their median diameter, at the height

of the convexity, is 3 mm.; there is veiy little difference between the

two axes of the ellipses forming their proxunal and distal articular

faces; after about tlie twenty-fifth columnar from the terminal stem
plate the lengtli begins to increase very gradually and the sides to

become parallel, later assuming a slight median concavity like the

columnars of the large species of Rldzocrinus, the thirtieth from the

terminal stem plate being 3.5 mm. in lengtli and 2.5 mm. across the

ends, the forty-fourth 4 mm. in length and 2.3 mm. across the ends,

the fiftieth 5 mm. in length and 2.3 mm. across the ends; the first

three columnars just beneath the calyx are exceedingly short and
discoidal, as in Bathycrinus, but beyond these the length rapidly

increases.

Calyx.—Basals five, resembling those of PhrynocriniLS nudus, low

triangular, sUghtly over three times as broad as high, in lateral

apposition all around the calyx through their slightly blunted lateral

angles; their length is 3 mm. to 4 mm., their basal (proximal) \vidth

about 1.5 mm.
Radials five, enormoush^ elongated, about three times as long as

their distal width, formmg a compact cylinder as do the basals of

Rhizocrinus weheri; each radial is about 5 mm. long in the median
line, about 1.5 mm. broad at the base and about 1.7 mm. broad dis-

tall}", so that the radial circlet is almost a perfect cylinder; its diame-

ter is about 2.5 mm. at the base (the same as that of the basal circlet)

and 2.8 mm. distally.

Superposed upon each radial is a first brachial which is about 1.3

mm. in median length and 1.4 mm. broad, the lateral edges straight

and parallel, the distal edge straight, the proximal edge strongly con-

vex, corresponding to a strong concavit}^ in the distal edge of the

radial as in Rhizocrinus.

Locality.—Albatross station No. 4187; off Kauai (Hanamaulu
warehouse, S. 38° 45', W. 8.1'); depth, 508-703 fathoms; bottom
temperature, 40.0° Falir.; bottom, gray sand and foraminifera. One
specimen, the type of the species.

Type.—Cat. No. 29573, U.S.N.M.
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NEW PEDICULATE FISHES FROM THE PHHJPPINE
ISLANDS AND CONTIGUOUS WATERS.

By Lewis Radcliffe/

Scientific Assistant, United States Bureau of Fisheries.

In the present paper are described a new j^enus and 16 new species

of pedieulate fishes collected by the U. S. Fisheries steamer Albatross

on the Philippine expedition. All of the species described are herein

represented by illustrations made from drawings or photographs. The
types have been deposited in the United States National Museum.

Family LOPHIID^.

SLADENIA REMIGER Smitb and Radclifie, new species.

Plate 16, fig. 1.

Dorsal ii-i, 10; caudal 8; anal 7; ventral i, 5; pectoral 20.

Head large, arched, less depressed than in other lophiids, length

measured to anterior margin of gill-opening 2.54 in total length,

breadth 1.12 in its length (2.85 in total length), depth 1.54 in its

length; body tapering, deeper than broad, ventral surface a little flat-

tened; caudal peduncle short, deep, depth 4.50 in head, length 4.91;

eye 6, small, 1.33 in snout; snout 4.50, lateral depressions shallow;

mouth moderate, lower jaw projecting about two-thirds diameter of

eye beyond upper; maxillary 2.16, reaching vertical from posterior

margin of eye; mandible 1.66; nasal tube well developed, apertures

opposite one another, tiie posterior not opening on tip of tube as in

Lopliiodes, upper margin bearing several small filaments; interorbital

6.20, nearly as wide as eye, slightly concave, smooth; preorbital spine

represented b}' a slight knoblike structure covered with skin; upper

orbital rim armed with a small blunt spine anteriorly and a long slen-

der, sharp spine posteriorly ; occipital spine relatively stout ; opercular

' In the study of this collection the WTiler has been associated with Dr. Hugh M. Smith, who becomes

joint author of the new genus and species herein described.

• Proceedings U. S. National Museum, Vol. 42—No. 1896.
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bones flexible, humeral spine absent; mandibular teeth few in num-
ber, depressible, cardiform, rather small, mainly in two rows, the

inner being the larger; two rows of similar teeth, unequal in size, near

symphysis of upper jaw, a single series of eight nondepressible teeth

on sides of premaxUlary ; a single canine on each side of vomer and a

row of four or five similar teeth on palatines; sides of disk and body

with a few small delicate filaments.

First and second dorsal spines close together, near tip of snout,

threadlike, their bases overhanging receding edge of lip, first 1.93,

second 2.70, the third entirely covered with a loose fold of skin which

connects it with the soft dorsal, its base being slightly less than eye

diameter from this fin; soft dorsal well developed, its origin much
nearer tip of snout than tip of caudal, base 1.74 in head, longest ray

2.70; caudal 1.54, not as broad as long; anal 3.86; pectoral 2.16.

Color in alcohol : Ground color pate drab gray, ventral surface gray,

darkest between ventrals and vent ; median portion of soft dorsal rays,

anal, and ventral surface of pectorals slate-black; caudal slightly

dusky; tongue brownish; peritoneum jet black.

Type.—Csit. No. 70263, U.S.N.M., 13.7 cm. in length, taken with a

beam trawl at station 5605 (lat. 0° 21' 33" N.; long. 121° 34' 10" E.),

in Gulf of Tomini, Celebes, at a depth of 647 fathoms.

This species is distinguished from S. gardineri of Regan by the

shorter head, ventrals and pectorals; by the presence of only three

dorsal spines, the first and second close to tip of snout ; by having the

caudal longer than deep; and by the well-developed supraorbital

spines.
LOPHIODES OLIVACEUS Smith and Radcliffe, new species.

Plate 16, fig. 2.

Dorsal ii-i-ti-8; caudal 8; anal 6; ventral i, 5; pectoral 16.

Head large, subcircular, depressed, disk-like, length measured to

anterior margin of gill-opening 2.46 in total length; breadth 1.15 in

its length, 2.85 in total length; depth 2.46; body conical, tapering,

slightly broader than deep; caudal peduncle slender, depth 8.42 in

head, length 5.90; eye large, horizontal diameter 5.36, cornea 6.56;

snout 4.30, a deep lateral depression on each side; mouth large,

lower jaw projecting about three-fourths diameter of eye beyond

upper; maxillary 2.18, reaching vertical from middle of eye; man-

dible 1.40, extending slightly beyond posterior margin of eye; nasal

tube bulbous, close to posterior preorbital spine, apertures located

as in related species; interorbital 5.36, equal to eye, concave, rugose;

preorbital spines two, rather weak, second stronger; upper orbital rim

sharp, overhanging, armed with two blunt teeth anteriorly and a

spine-like tooth posteriorly; humeral spine bifid, the two points

three-fourths diameter of eye apart, the posterior branch on left side

bifid, curved inward and upward, that on the right side single, almost
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liorizontal; all of bony spines of head relatively short and stout;

depressiblo cardiform teeth mainly in three rows on mandible, inner

row longest; similar teeth of unequal size near symphysis of upper

jaw, mainly in two rows, a single series of 17 small nondepressible

teeth on premaxillaiy posteriorly, the teeth increasing in size from

before backward; a pair of strong canines on each side of vomer and

a row of 5 to 7 similar teeth on palatines; well-developed filaments

on edge of lower jaw and disk, angle of mouth and sides of head, body,

and tail; skin tliin, not tough.

Dorsal spines plain bristles, excepting the third, which is scantily

fringed; first 1.80 in head, its base close to receding edge of lip;

second 2.23, close to first; third 1.34, longest, partly concealed at

its proximal end, its base being in vertical to posterior margin of

eye; fourth 4.37, slender, concealed for nearly a third of its length,

its base midway between tip of snout and base of caudal; fifth 5.90,

similar to fourth and close to it; dorsal rays subequal, except first

Fig. 1.—Lophiodes olivaceus. (From the Type.)

and last, wliich are slightly shorter; caudal nearly truncate, an outer

simple ray on each side; anal small, its origin under posterior third

of dorsal; ventrals small; pectorals 1.80, well developed, some of

posterior rays not discernible without dissection.

Color in alcohol: Dorsal surface olivaceous or sepia, ventral sur-

face Ught gray, densely dotted wdth minute black points; fins dusky,

ventrals similar in color to ventral surface, pectorals similar to adja-

cent body color, tips light olive; peritoneum jet black.

Type.—Cat. No. 70264, U.S.N.M., 29 cm. in length, taken with a

beam trawl at station 5505 (lat. 8° 37' 15" N.; long. 124° 36' E.), off

northern Mindanao, at a depth of 220 fathoms.

This species is very close to L. miacanthus (Gilbert) from the

Hawaiian Islands. In the type and two cotypes of the Hawaiian

form the pectoral has 21 or 22 rays, while in the Philippine species it

normally has 16, the number varying from 16 to IS; the first dorsal

spine is grayish instead of black, and the filamentous flaps are fewer

in number and not as well developed.
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There are over 50 specimens in the collection taken at depths of 83

to 395 fathoms. Although occasionally found with L. naresi, the

majority of the specimens were taken from greater depths than our

examples of the latter species, wliich came from depths of 83 to 214

fathoms. L. naresi is distinguished from olivaceus by the better

developed dorsal spines, of which there are six, by the position of the

third, its base being between the eyes instead of beliind them; by the

greater concavity of interorbital; by the better developed bony spines

of head, and filaments on head, body, and fins. The posterior arm
of the humeral spine is usually single and bent upward; in L. oliva-

ceus it is usually multifid.

LOPraODES INFRABRUNNEUS Smith and Radcliffe, new species.

Plate 16, fig. 3.

Dorsal ii-i-S; caudal 8; anal 6; ventral i, 5; pectoral 16.

Head large, elliptical, depressed, disklike, length measured to ante-

rior margin of gill-opening 2.62 in total length; breadth 1.21 in head,

3.19 in total length; depth 2.57 in head; body conical, tapering, its

Fig. 2.—Lophiodes mrEABEUNNEUS. (From the Type.)

ventral surface flattened; caudal peduncle tapering, nearl}'' as deep as

long, 5.88 in head; eye relatively small, its horizontal diameter 5.64,

exposed portion of cornea 7.05; snout 5.02, lateral depressions not

as deep as in related species; mouth large, lower jaw projecting;

maxillary 2.10, reaching vertical from middle of eye; mandible 1.47,

extending beyond posterior margin of eye; nasal tube large, bulbous,

anterior aperture large, situated on front of bulb, posterior aperture

on apex of tube; interorbital 7.05, deeply concave, smooth; preorbital

spines two, anterior weakly bifid, posterior long and sharp; upper

orbital rim not very pronounced, armed v.dth three blunt teeth;

humeral spine strong, bifid, the two points an eye diameter apart,

the posterior spine on the left side being bifid, the one on right side

single; all of the bony spines of head low and stout; mandibular and
maxillary teeth as in related species, 15 in a single series on sides of

premaxillary ; a single stout canine on each side of vomer and a row
of 4 or 5 similar teeth on each palatine bone; filaments on sides of

head and body small, few in number; skin thick and tough.
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First dorsal spine 2.56, longost, bearing a narrow flap along distal

portion; second 2.64, bristle-like; third 4.70, concealed for half its

length at its proximal end, its base midway between tip of upper jaw

and posterior edge of gill opening; soft dorsal low; caudal 1.66, long,

margin nearly truncate; anal small; ventrals well developed; pec-

toral 2.43 reaching nearly to base of anal.

Color in alcohol: Dorsal surface yellow-brown, ventral surface

anteriorly citron brown, becoming dark mesially and blue-black

posteriorly; fins blue-black; insicfe of mouth brownish; peritoneum

blue-l)lack.

Type.—Cat. No. 70265, U.S.N.M., 37 cm. in length, taken with a

beam trawl at station 5488 Qat. 10° N.; long. 125° 6' 45" E.), be-

tween Leyte and Mindanao, at a depth of 772 fathoms, on a bottom

of green mud.
There are 10 specimens in the collection from 9 stations, taken at

depths of 270 to 772 fathoms.

This species is distinguished from L. olivaceus by the reduced size

and number of dorsal spines, the first of which is the longest, the

reduced number and size of filaments, the smaller eye, the coloration,

especially that of the ventral surface, and the thicker, tougher skin.

It normally occurs at a greater depth than thd other species of the

genus taken in the Philippines. In small examples the dorsal surface

is raw sienna, dotted with small light gray spots.

Family ANTENNARIID^.
ANTENNARIUS ROSACEUS Smith and Radcliffe, new species.

Plate 17, fig. 2.

Dorsal iii-12; caudal 9, anal 8; ventral 6; pectoral 10.

Head deeper than long, length ^neasured to anterior margin of gill-

opening 1.86 (2.53 in total length), breadth 1.25 in its length; body

1.80 (2.45 in total), compressed; caudal peduncle very short, com-

pressed, depth 3.40 in head, length 5; eye 7 in head, 1.31 in snout;

snout 6; mouth broad, nearly vertical; lips fleshy; bands of small

teeth in jaws and ])alatines; tongue large, fleshy; maxillary 2.50,

nearly concealed under skin, reacliing vertical to anterior margin of

eye; mandible large, fleshy knob at S3anphysis well developed; nostrils

circular, well separated, with round fleshy rims; interorbital 3.94, de-

pressed, flat; head, body, and fins covered with small excrescences

ending in small spinules; pores on head and upper side of back with

rough excrescences, very distinct.

F'irst dorsal s])ine (bait) 1.76, long, slender, bristlelike, ending in a

spongy trident, tip reaching beyond middle of third doi-sal spine;

second spine 1.66, basal third stout, cylindrical, distal portion slender

spiral-like, with rough excrescences, and ending in a filament; third
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nearly as long as second, a shallow pit in front of it, spine erect, con-

cealed by skin, adnate to top of head; soft dorsal well developed,

posterior rays longest 2, base of fin as long as head, fin rounded pos-

teriori;-, tips reaching beyond base of caudal, last three rays divdded,

others simple; caudal 1.50, rounded; anal 2, rounded; ventrals 2.50,

short, broad; pectorals 1.10, tips reaching nearly to posterior base

of anal.

Color in alcohol: Ground color salmon, ventral surface white; a

black ocellus about twice size of e^'^e on base of eiglith and ninth dorsal

rays and adjacent portion of body; a similar light-colored ocellus

margmed with dusky brown on upper part of caudal peduncle near

base of dorsal; a similar ocellus below and slightly anterior to black

blotch; dusky markings on head and body anteriorly, most distinct

on tip of third dorsal spine, fu'st and second dorsal raj^s, and sides

between the two and on base of pectoral; soft dorsal bright salmon

with dusky markings posteriorly, tips of rays whitish; other fins

similar with dusky markings, most distinct near margins; some

indistinct dusky lines radiatmg from eye.

Type.—Ca.i. No. 70266, U.S.N.M., 3.8 cm. in length, from Romblon,

taken from ship's side at night, attracted by electric light suspended

in water.

ANTENNARIUS ALTIPINNIS Smith and Radcliffe, new species.

Dorsal iii-12;.anal 7; ventral 6; pectoral 9.

Head as deep as long, length measured to anterior margin of gill-

opening 1.87 (2.62 in total length), breadth 1.11 in its length; body

compressed, its depth 1.76 (2.47 in total length); caudal peduncle

short, compressed, depth 2.85 in head, length 5.33; eye 10 in head,

2.50 in snout, very small;

snout 4; mouth large,

oblique; jaws subequal;

maxillary 2.66, partially

concealed in skin; nostrils

circular, with round fleshy

rim; interorbital 3.20,

arched; head, body, and

fins covered with small

excrescences with small

spinules at tip; pores

Fig. 3. -ANTENNARIUS ALTIPINNIS. (FKOM THE TYPE. EN-

LARGED THREE DIAMETERS.)
on head and back very

indistinct.

First dorsal spine (bait) 6, short, bristlelike, ending in a short

spongy club-shaped structure placed at right angles to rnain axis;

second spine 3.60, rather stout, covered with rough excrescences, end-

ing in a filamentous tip which reaches base of tliird spine; third 2,
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adnate to dorsal surface; soft dorsal high, the rays of nearly uniform

length, l.Sl, ])ase of fui longer than liead, the last six rays divided;

caudal 1.33, margin rounded; anal 1.81, deep; ventrals 2.16, all

of the rays simple; pectorals 1.33, tips reaching beyond insertion of

anal.

Color in alcohol: Ground color dark brownish green, shading uito

purple, scantily mottled with brownish yellow; tips of fins lighter; a

black blotch at base of eighth doi-sal ra}'; slight traces of a brownish

band across base of caudal.

Type.—Cat. No. 70267, U.S.N.M., 2.1 cm. in length, from Xogas
Point, Panay, taken in tide pool mth copper sulphate.

ANTENNARIUS SUBTERES Smith and Radcliffe, new species.

Plate 17, lig. 1.

Dorsal iii-12; anal 7; ventral 5; pectoral 9.

Head as deep as long, length measured to anterior margin of

gill-opening 1.80 (2.24 in total length); breadth 1.77 in its length;

depth of body 1.80 (2.24 in total length); caudal peduncle long,

slender, compressed, depth 5, length 4.33; eye 10 in head, 2 in

snout, inconspicuous; snout 5; mouth oblique; jaws subequal;

teeth on jaws long, depressible; similar teeth on vomer and pala-

tmes; tongue large, fleshy; maxillary 2.60, reacliing vertical to

middle of eye; nostrils circular, close together, fleshy rim little

developed; interorbital 4.33; skm comparatively smooth, slender

spmules protruding through m places, most abundant on second

and third dorsal spines and ventral surface, those on head and body
inconspicuous but noticeable when the finger is passed forward over

the body.

Fii-st doi-sal spme (bait) 5, basal liaK bristle-like, distal portion

enlarged, spongy; second spine 2.80, long, slender, not adnate to

dorsal surface, armed with well-developed spinules; third as long

as second, adnate to back; dorsal rays small, all except tips covered

with a coating of smooth tough skin, last three rays divided; caudal

2.27, narrow, rounded; anal similar to soft dorsal; ventrals 5, very

small; pectorals 2.27, small.

Color in alcohol: Ground color purplish brown with 3'ellowish

gray mottlings; distal portion of vertical fins dark purphsh brown,
with light edging; doi-sal surface of tongue with gray and brownish
mottlmgs; peritoneum wliite.

Type.—Cat. No. 70268, U.S.N.M., 5.6 cm. in length, taken with a

beam trawl at station 5442 (lat. 16° 30' 36" N.; long. 120° U' 06"
E.), Lingayen Gulf, west coast of Luzon, at a depth of 45 fathoms,

on a bottom of coral sand.
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Family CEKATIID.E.

DERMATIAS Smith and Radeliffe, new genus.

Body short, deep, compressed, slightly elevated. Head large,

subquadrangular, a long, deep, longitudinal trough on forehead ; snout

broad and blunt; mouth moderate, nearly horizontal, the mandible

projecting but slightly, bearing a strong bifid spine at its posterior

end; teeth depressible, cardiform, mainly in one row; vomerine

teeth present; no palatine teeth; eyes lateral. lUicium short, two-

jomted, the basal joint procumbent; a second nonfunctional dorsal

spme on head, entirely concealed by skin, soft dorsal and anal mod-

erate, more or less liidden by skin; caudal large; ventrals absent.

Skin naked, very loose, and soft. Gill-openings large, below axil of

pectorals.

This genus appears to be more closely related to DolopicJithys of

Garman than to any of the other ceratiids. The form of head and

body and of the ilhcium and the better developed fins are distinctive.

Ti/jpe species.—Dermatias platynogaster.

DERMATIAS PLATYNOGASTER Smith and Radclifie, new species.

Plate 17, fig. 3.

Dorsal I- (i)-7; caudal 9; anal 4; pectoral 15.

General form compressed, irregular, dorsal surface with shght

curvature, ventral surface greatly decurved, the very large stomach

hanging down like a great pouch; head large, subquadrangular,

ridged, its length measured to anterior margin of gill-openmg 2.14

(2.90 in total length); body compressed, depth when stomach is

empty 1.55 (2.10 in total length); caudal peduncle very deep, depth

2 in head ; eye minute, buried beneath a circular patch of transparent

unpigmented skin, situated in a broad depression between supra-

orbital ridge and premaxillary, its diameter 6.66 in snout; snout 3.19,

truncate at tip, as broad as long; mouth moderate, nearly horizontal;

maxillary 1.91, reaching considerably beyond vertical from posterior

margin of eye; mandible 1.48, projecting but slightly, a fleshy knob

below tip, posteriorly ending in a stout bifid spine, the larger spinule

curved outward ; nasal tube elongate, below level of eye, on anterior

prolongation of supraorbital ridge; interorbital 4.85, deeply concave,

the longitudinal trough extending from tip of snout nearly to occiput

;

a preorbital knoblike structure, covered by skin, lies in front of nasal

tube, a strong trenchant ridge extends backward over eye, ending

in a strong outwardly curved spine; teeth in jaws mainly in one

row, depressible, cardiform, those in upper jaw quite irregular; a

stout canine on each side of vomer; skin of head and body smooth;

gill-opening represented by a broad curved slit, lying below base of

pectoral.
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Illicium jointed, base being between eyes, basal joint almost entirely

coiicoalcd, lotllike, procumbent, reaching nearly to tip of snout,

distal joint free, 2 in head, the bulbliko tip surmounted by many
short, fingerlike filaments; second dorsal spine entirely concealed by

skin, its jjase midway between tip of snout and gill-opening, its tip

it>curved, attached; second dorsal elongate, scarcely separated from

caudal, its ra3^s simple, all but tips concealed by skin; caudal base

v(M-y broad, rays well separated, distal margin rounded; anal similar

to second dorsal; membrane connecting caudal rays and tips of

dorsal and anal rays very thin, transparent; ventrals absent; pec-

torals 1.97, rather small, on level with mouth.

Color in alcohol: Ground color seal brown, darkest on belly; caudal

hght gray, other fins body color; distal joint of first doreal spine

blackish mesially, bulb white with darker shades underneath, fila-

ments white, tipped with black; peritoneum brownisli black; stom-

ach mouse gray, dotted witli darker; inside of mouth with brownisli

shades.

Tijpe.—C&t. No. 70269, U.S.N.M., 18.2 cm. in length, taken with

a beam trawl at station 5463 (lat. 13° 40' 57" N.; long. 123° 57' 45"

E.), near Sialat Point Light, east coast of Luzon, at a depth of 300

fathoms.

Family OGCOCEPHALID.^.

MALTHOPSIS OCELLATA Smith and Radcliffe, new species.

Plate 18, fig. 1; plate 19, fig. 1.

Dorsal 5; caudal 9; anal 2; pectoral 12; ventral 5.

Head large, triangular, broader than long, measured to gill-open-

ing 1.88 (2.34 in total length), breadth at base of spine at angle equal

to its distance from tip of rostral spine, 1.65 in body; rostral angle

about 72°; body conical, tapering, depth 6.30; caudal peduncle slen-

der, depth 7, length 3.36; eye 4.66, large, lateral; snout measured to

tip of rostral spine 6.46; mouth small, gape 4.66; jaws subequal;

anterior nostril circular, posterior large, slitlike; interobital 7, con-

cave; skin of dorsal surface with many small dermal ossicles, some of

these enlarged, platelike, quite regular in their arrangement, the

median dorsal row especially well developed and becoming double
within an eye diameter of eye and posteriorly near insertion of

dorsal; there are three rows of dermal plates along edge of disk,

the upper row dilated near eye, thence cun'ed doAsuward to maxil-

lary; the second extends to gape of mouth, the third meets its fellow

below tip of mandible; two well-developed rows along ventral sur-

face behind vent, not interspersed with small ossicles; an area on
either side of this row mesially in which the ossicles are scattered or

absent; on ventral surface a region in front of ventrals, from between
ventrals backward on either side of vent to posterior edge of disk

with small dermal plates, rest of ventral surface of disk naked; ros-
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tral spine short, nearly horizontal; spiny structure at angle extending

outward at right angles to axis of body, covered with ossicles, a well-

developed spine at its tip directed forward.

Rostral tentacle short, dilated at tip; dorsal 3.83, base very short,

scarcely more than half diameter of eye; caudal 2,21, rounded; anal

3.50, base not equal to diameter of pupil; ventrals equal to caudal;

pectorals beyond wrist 2.40.

Color in alcohol: Ground color above wood-brown, with 8 black

rings on each side median line of head; ventral surface cream-buff;

dorsal dusk^^, other fins very light cream-buff, almost white; peri-

toneum silvery.

Type.—C2.t. No. 70270, U.S.N.M., 9.8 cm. in length, taken with a

beam trawl at station 5393 (lat. 12° 03' 30'' N.; long. 124° 03' 36"

E.), between Samar and Masbate, at a depth of 136 fathoms, on a

bottom of hard sand.

This species is distinguished from M. lutea (pi. 18, fig. 2; pi. 19,

fig. 2) by the better development of the dermal plates, which are

larger and arranged with greater regularity
;
plates on ventral surface

of disk confined to restricted areas*, rest of surface smooth; the

rostral spine is relatively shorter; spine at posterior angle of disk

directed outward, with a forward projecting spinule at tip, • In

M. triangularis (pi. 18, fig. 3; pi. 19, fig. 3) there are more large

dermal plates scattered over surface of disk, those on ventral surface

much enlarged, the region lymg between vent and ventrals entirely

paved; rostral spine directed upward, spine at posterior angle ending

in four transparent spinules.

This is the most abundant species in the collection, taken at depths

of 38 to 425 fathoms. All of the adult specimens have the black

rings on dorsal surface; the young do not, though many of them
possess brown markings. An isopod infests the branchial region

just inside aperture of several specimens.

Color in life of a specimen 7.2 cm. in length from station 5315:

Cinnamon brown with a series of three or four black-rimmed ocelli,

scarcely as large as pupil, on either side of median ridge; other areas

of darker browQ present, this giving an obscure mottled effect; ven-

tral region in front of pectorals and ventrals reddish brown.

HALICMETUS RETICXJLATUS Smith and Radcliffe, new species.

Plate 20, fig. 2; plate 21, fig. 2.

Dorsal 3; caudal 9; anal 4; ventral 5; pectoral 12.

Head broader than long, depressed, anterior margin broadly

rounded, length measured to anterior margin of gill-opening 1.97,

breadth 1.33, depth 2.75 in its length; body short, tapering, length

exclusive of caudal 2.03; eye 6.60, small; snout 7.32; mouth small,

jaws subequal; villiform bands of teeth on jaws, vomer, palatines
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and tongue; maxillary 5.50; nostrils small, in front of rostrum,

anterior with a low rim or tube; interorbital 6.71, not as wide as

horizontal diameter of eye, flattened, a slight ridge over each eye;

rostrum slightly arched, scarcely projecting beyond anterior margin
of eye; tentacular cavity small, its width scarcely more than half

diameter of eye, illicium with lower lobes united, upper lobe narrow,

bifurcate; rostral spine obsolete; lateral spines at angle of disk

small, armed with small spinules; tubercles on sides of disk and on
body of moderate size, platelike, those on dorsal and ventral surface

of disk small, like shagreen; lateral row of plates on disk armed with

small spinules; gills two, as in Alalthopsis.

Dorsal represented by three small rays, its origin considerably

nearer tip of caudal than tip of snout; caudal 2.54, well developed;

anal small, its base entirely behind base of dorsal; ventrals 3.30,

moderate; pectorals 2.27, short.

Color in alcohol: Ground color light olive brown, crossed by
narrow light-colored reticulating lines, bars, and spots; ventral

surface and fins cream buff.

Color in life: Pale olive with a reddish wash, reticulating lines

white.

Type.—€&t. No. 70271, U.S.N.M., 7.8 cm. in length, taken with a

beam trawl at station 5118 (lat. 13° 48' 45" N.; long. 120° 41' 51"

E.), off Sombrero Island, southern Luzon, at a depth of 159 fathoms,

on a bottom of dark green mud.
This species is easily distinguished from H. ruber (pi. 20, fig. 3;

pi. 21, fig. 3) by the broader, more bluntly rounded and depressed

disk (in individuals of the same length the disk in H. ruber is onl}^

about three-fourths as wide as in this species). The dorsal consists

of two or three small, slender rays. In our examples of H. ruber no

rays are visible on the surface. Brauer,^ however, records specimens

having tw^o or three small dorsal rays.

There are five examples in the collection 5.4 to 7.8 cm. in length

from depths of 159 to 200 fathoms.

HALIEUTOPSIS VERMICULARIS Smith and Radclifie, new species.

Plate 20, fig. 1; plate 21, fig. 1.

Dorsal 5; caudal 9; anal 4; ventral 5; pectoral 15.

Head broad, depressed, subcircular, length measured to anterior

margin of gill-opening 1.73, breadth 1.56, depth 2.92 in its length;

body short, slender, tapering, its length exclusive of caudal 2.38;

eye 6.30, small; snout 6.10; mouth moderate, jaws subequal; narrow

bands of villiform teeth on jaws, palate and tongue edentulous;

maxillary 4.30; nostrils moderate, lying in a depression on lower

' Brauer, Die Tiefsco-Fische, 1906, p. 327.

20441°—Proc.N.M.vol.42—12 14
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anterior margin of rostrum, anterior with a raised margin, the two
separated by a very thin membrane; interorbital 7, flat, narrower
than eye; rostrum arched, projecting beyond jaws for a distance
equal to two-thirds diameter of eye; tentacular cavity large, as wide
as eye, illicium protractile, ending in two large globular lobes and a
narrow bifurcate structure; rostral spine moderate, pointing obliquely
upward and forward; dorsal surface with stellate tubercles, each
capped with a long slender spine ; scattered among the larger tuber-
cles are smaller ones; the large tubercles on the sides of the disk
are capped with bifid or trifid spinules; ventral surface of disk naked
except for a few tubercles on area between base of pectorals and vent;
gills two.

Dorsal well developed, its origin midway between middle of eye
and tip of caudal, longest ray 3.47; caudal 2.15, margin rounded;
origin of anal under posterior base of dorsal, longest ray 3.31 ; ventrals

2.60; pectorals 2.15.

Color in alcohol: Ground color olive gray with olive vermiculations

;

no vermiculations on ventral surface.

Color in life: Ground color bottle green tinged with olivaceous,

vermiculations dusky.

Type.—Csit. No. 70272, U.S.N.M., 8 cm. in length, taken with a

beam trawl at station 5365 (lat. 13° 44' 24" N.; long. 120° 45' 30"

E.), in Balayan Bay, Luzon, in 214 fathoms.

DIBRANCHUS STELLIFER Smith and Radcliffe, new species.

Plate 22, fig. 2; plate 23, fig. 2.

Dorsal 6; caudal 9; anal 4; ventral 5; pectoral 15.

Head not as broad as long, eUiptical, disk moderately arched,

length measured to anterior margin of gill-opening 1.82, breadth 1.92,

depth 2.30 in its length; body moderate, tapering, length exclusive

of caudal 2.22; eye 5.58 in head, 1.57 in interorbital; snout 4.88;

mouth moderate, jaws subequal; narrow bands of vilUform teeth

on jaws; palate and tongue edentulous; maxillary 3.90; nostrils

large, a thin membranous arch separating the two apertures; inter-

orbital 3.54, broad, flat; rostrum high, scarcely projecting beyond

jaws, its edges vertical; tentacular cavity large, higher than wide, its

height equal to diameter of eye; illicium protractile, ending in two

large globular lobes and a narrow bifurcate lobe; dorsal surface cov-

ered with stellate tubercles, those on anterior part of head and sides

of body largest, each capped with a long slender spine, those on sides

of disk bifid, rostral spine and spines at angles of disk small, not much
larger than those along sides of disk, those on ventral surface small,

scattered; gills two.

Fins well developed; insertion of dorsal midway between tip of

rostrum and tip of caudal, longest dorsal ray 3.54; caudal 2.05 (4.73
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in total length), elongate, margin rounded; anal 3.54, its insertion

under or slightly beliind posterior base of dorsal; ventrals 2.93;

pectorals 1.85, reaching nearly to caudal.

Color in alcoliol: Dusky olivaceous; caudal margined with blackish

above and below, basal portion of median rays wliite, becoming

sepia distally; other fins brownisli black.

Type.—Qui. No. 70273, U.S.N.M., 9 cm. in length, taken with a

beam trawl at station 5660 (lat. 5° 36' 30" S.; long. 120° 49' 00" E.),

in Flores Sea, off the coast of Celebes, at a depth of 692 fathoms,' on a

bottom of gray mud and sand.

From D. nasutus (pi. 22, fig. 3; pi. 23, fig. 3) this species difTers

in having the disk narrower, much more elevated and heavier, and

the framework much less cartilaginous.

DIBRANCHUS SIMULUS Smith and Radcliffe, new species,

riate 22, fig. 1; plate 23, fig. 1.

Dorsal 6; caudal 9; anal 4; ventral 5; pectoral 15.

Head not as broad as long, elliptical; disk rather strongly arched,

length measured to anterior margin of gill-opening 1.58, breadth 1.71,

depth 2.56 in its length; body, exclusive of caudal, 2.71, rather

short; eye 5.82, lateral; snout 4.55; mouth large, jaws subequal;

teeth on jaws villiform; palate and tongue edentulous; maxillarj^

3.72; nostrils conspicuous, on anterior margin of rostrum, a tliin

membranous arch separating the two apertures; interorbital 3.28,

broad, slightly arched; rostrum moderate, projecting beyond jaws,

the anterior margin bent downward until the tentacular aperture is

barely equal to diameter of eye, its height being about one-half its

mdth; the tentacular cavity extending backward nearly to middle of

eye; from its posterior base springs the illicium, wdiich is projected

forward, reacliing the tentacular aperture, tip trilobate, each lobe

composed of a mass of spongy filaments; tubercles stellate, rela-

tively small, unequal, each capped with a long slender spine; tuber-

cles on rostrum, sides of disk and body not so well developed as in

related species; spines on rostrum and at angles of disk obsolete;

ventral surface of disk naked, except for a few small tubercles in

axil of pectoral; tubercles on dorsal surface of body small, widely

separated, a distinct naked area around gill-aperture; gills two.

Fins well developed; insertion of dorsal midway between anterior

margin of eye and tip of caudal, longest ray 3.42; caudal 1.95, distal

margin truncate; base of anal entirely behind base of dorsal, longest

ray 3.72; ventrals 3.16, well developed; pectorals 2.05, tips reacliing

lialf way between posterior base of anal and base of caudal.

Color in alcohol: Ligiit olivaceous; ventral surface wliito, waslied

with vinaceous buff; anal, ventral and lower base of pectoral, wliite;

rest of fins dusky.



212 PROCEEDINGS OF THE NATIONAL MUSEUM. tol. 42.

Type.—Csit. No. 70274, U.S.N.M., 8.6 cm. in length, taken with a

beam trawl at station 5283 (lat. 13° 48' 30" N.; long. 120° 28' 40"

E.), near Malavatuan Island, southern Luzon, at a depth of 280

fathoms, on a bottom of dark gray sand.

This species agrees with D. nudiventer of Lloyd in having the ven-

tral surface of disk nearly devoid of tubercles, but differs markedly in

form. The armature is weak, ^and the subopercular processes and

rostral spine are obsolete, as in DibrancJiopsis of Garman.

Genus CGELOPHRYS Brauer.

Under this genus we have included those species characterized by
the posterior position of the branchial aperture and short body;

the head more arched and less disk-lU^e than in the typical Dihran-

chus; the tubercles in most species small, prickle-like, giving the fish

a furry appearance; the ventrals small. Its differences from Dihran-

chus are so slight as to suggest the necessity of degrading it to sub-

generic rank. Dihranchus micropus Aleock (pi. 26, fig. 1 ;
pi. 27, fig. 1)

should be included in the genus.

CCELOPHRYS MOLLIS Smith and RadclifEe, new species.

Plate 24, fig. 1; plate 26, fig. 5; plate 27, fig. 5.

Dorsal 6; caudal 9; anal 4; ventral 5; pectoral 15.

Head large, subcircular, its length measured to anterior margin of

gill-opening 1.38, breadth equal to length, depth 2.10 in its length;

body short, slender, tapering; length exclusive of caudal 3.63; eye

4.66, large; snout 3.50, broad; mouth large, nearly horizontal, jaws

subequal; teeth in jaws villiform; palate and tongue edentulous;

maxillary 3; nostrils small, on side of rostrum opposite middle of

eye; interorbital 3, broad, depressed; rostrum depressed, truncate;

tentacular cavity as wide as interorbital, low, and shallow; illicium

protactile, tipped with two lateral lobes and a broad, fleshy flap above;

tubercles small, closely packed, apical prickles elongate; those along

edge of disk Y-shaped; tubercles on ventral surface slightly smaller,

apical prickles shorter.

Insertion of dorsal nearer tip of snout than tip of caudal, rays very

slender; caudal 2.10, narrow; base of anal not entirely behind base

of dorsal, rays slender; ventrals 5.23, very small; pectorals 2.47,

more than double the length of ventrals, tips reaching beyond base

of caudal.

Color in alcohol : Cream white ; edges of disk, margin of gill-opening,

lower base of pectorals dusky black; ventrals blackish, tips whitish.

Type.—Cat. No. 70275, U.S.N.M., 3.9 cm. in length, taken with a

beam trawl at station 5348 (lat. 10° 57' 45" N.; long. 118° 38' 15"

E.), in Palawan Passage, at a depth of 375 fathoms, on a bottom of

coral sand.
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CCELOPHRYS ARCA Smith and Radcllffe, new species,

riate 24, fig. 2; plate 26, fig. 4; plate 27, fig. 4.

Dorsal 5; caudal 9; anal 4; ventral 5; pectoral 15.

Head box-shaped, widest in front of pectoral base, strongly arched,

length measured to anterior margin of gill-opening 1.23, breadth

1.47, its depth 1.71 in its length; body veiy short, the whole fish

having the general appearance of some of the trunk-fishes; length of

body exclusive of caudal 5.36; eye 5.33, large, lateral; snout 4.80,

broad; mouth large, slightly oblique, jaws subequal; villiform teeth

on jaws; palate and tongue edentulous; maxillary 3; nostrils prom-

nent, on level of lower half of eye, anterior aperture tubular, posterior

sHt-like; interorbital 2.28, broad, depressed, extending obliquely

downward to broad truncate margin of rostrum; incised truncate

front margin of rostrum in vertical to tip of jaws, angles projecting

slightly; the low tentacular cavity wider than eye, extending back-

ward to posterior margin of pupil; illicium short, protractile, reaching

scarcely more than half way to aperture, median lobe ending in a

bifurcate tip; tubercles stellate, fewer than in related species, the

prickles being so much farther apart that the furry appearance is

largely lost; prickles on lateral plates mostly bifid, those on ventral

surface small, separate.

With the exception of the ventrals, the fins are well developed;

insertion of dorsal midway between posterior margin of eye and tip of

caudal, longest ray 3.87; caudal 2.28, margin rounded ; anal scarcely

separated from caudal, longest ray 3.87; ventrals 6.86, poorly devel-

oped, less than a third of the length of pectorals; pectorals 2.18.

Color in alcohol: Creamy; tubercular spines along edge of disk and

basal two-thirds of ventrals blackish.

Type.—C&t. No. 70276, U.S.N.M., 4.1 cm. in length, taken with a

beam trawl at station 5295 (lat. 13° 33' 15'' N.; long. 121° E.), in

Verde Island Passage, near Escarceo Point, at a depth of 231 fathoms,

on a bottom of gray sand.

CCELOPHRYS BREVIPES Smith and Radcliffe, new species.

Plate 25, fig. 2; plate 26, fig. 2; plate 27, fig. 2.

Dorsal 6; caudal 9; anal 4; ventral 5; pectoral 13.

Head long, strongly arched, greatest breadth equaling the greatest

depth, length measured to anterior margin of gill-opening 1.24,

breadth 1.80; body very short, length exclusive of caudal 4.62; eye

4.83, large, lateral; snuut 4.14, narrow; mouth large, horizontal,

jaws subequal ; villiform teeth on jaws; palate and tongue edentulous;

maxillary 3.22; nostrils well developed, on level with lower half of

eye, apertures separated by a thin membranous skin; interorbital

2.90, convex; tentacular aperture large, nearly as liigh as long, its

width equaling horizontal diameter of eye, cavity spacious, extend-
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ing backward to posterior margin of eye; the trilobate tip of illicium

entirely closing tentacular aperture, the two lower lobes thick and
fleshy, the upper thinner, membranous, with a series of short fda-

ments along its outer edge; skin soft, covered with small prickles.

Insertion of dorsal nearer tip of caudal than posterior margin of

eye, its base nearly reaching base of caudal; caudal 1.93; anal small,

its base nearly reaching base of caudal; ventrals 6.44, small, slightly

more than one-third length of pectorals; pectorals 2.23.

Color in alcohol: Anterior half of head, body behind gill-openings,

vertical fins and pectorals cream color; rest of head clovebrown, darkest

on ventral surface; basal half of ventrals brown, tips white; a slight

brownish shade on anterior pectoral rays distally.

Type.—C&t. No. 70277, U.S.N.M., 5.1 cm. in length, taken with a

beam trawl at station 5658 (lat. 3° 32' 40" S.; long. 120° 31' 30" E.),

Gulf of Boni, Celebes, at a depth of 5 1 fathoms, on abottom ofgray mud.
This species closely resembles C. hrevicaudata of Brauer, but differs

in having the head much shorter and deeper. The collection contains

a single other example from station 5238, east coast of Mindanao,
taken at a depth of 380 fathoms, on a bottom of green mud.

CfELOPHRYS OBLONGA Smith and Radcliffe, new species.

Plate 25, fig. 1; plate 26, fig. 3; plate 27, fig. 3.

Dorsal 5; caudal 9; anal 4; ventral 5; pectoral 15.

Head narrow, elongate, not disk-lilce, nearly as high as wide,

length measured to anterior margin of gill-opening 1.55, breadth 2.93

(1.89 in its length), depth 2.22 in its length; body tapering, its breadth
at gill-opening about one-half breadth head at base of pectoral,

its length exclusive of caudal 2.82; eye 7, small; snout 4.90; mouth
large, oblique, jaws subequal; teeth in jaws villiform; palate and
tongue edentulous; maxillary 3.26; nostrils small, on anterior margin
of rostrum opposite middle of eye; interorbital 4.23, broad, flat;

rostrum very small, not elevated; tentacular cavity very small and
shallow, trilobate tip of illicium entirely closing the aperture; tuber-

cles small, closely packed, each capped with a long slender prickle;

those along margin of disk bifid or multifid; prickles so small and
numerous as to give a furry appearance to the skin, those on ventral

surface slightly smaller than on the dorsal; subopercular processes

and rostral spine obsolete.

Insertion of dorsal midway between tip of snout and tip of caudal,

rays very slender; caudal 1.63, margin slightly rounded; anal base

entirely behind base of dorsal; ventrals 2.72, small, about three-fifths

length of pectorals; pectorals 1.75, reaching base of caudal.

Color in alcohol: Dusky olivaceous; fins with blackish margins,

central basal portion whitish, except the ventrals, which are black.

Type.—Cat. No. 70278, U.S.N.M., 5.3 cm. in length, taken with a

beam trawl at station 5607 (lat. 0° 04' 00" S. ; long. 121° 36' 00" E.),

near Binang Unang Island, Gulf of Tomini, Celebes, in 761 fathoms,

on a bottom of fine sand.
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1. SLADENIA REMIGER. (PAGE 199.) FROM THE TYPE.

^y^^^^V^'^^i^.^

2. LoPHioDES olivaceus. (Page 200.) From the Type.

3. LOPHIODES INFRABRUNNEUS. (PAGE 202.' FROM THE TYPE.
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:

1

1 . ANTENNARIUS SUBTERES. (PaGE205.' FROM THE TYPE.

^-

2. ANTENNARIUS ROSACEUS. (PaGE203.^ FROM THE TYPE.

3. Dermatias platynoqaster. (Page 206.* From the Type.
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1. CCELOPHRYS MOLLIS. (PAGE 212.'» FROM THE TYPE.

x *r

2. CCELOPHRYS ARCA. (PaGE 213.) FROM THE TyPE.
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1. CCELOPHRYS OBLONQA. (PaGE 214.) FROM THE TyPE.

2. CCELOPHRYS BREVIPES. (PaGE213.) FROMTHETyPE.









NAMES APPLIED TO BEES OF THE GENUS OSmA,
FOUND IN NORTH AIMERICA.

By T. D. A. COCKERELL,

Of (he University of Colorado, Boulder.

This list is prepared in the same manner as the paper on the genus

Nomada, which appeared in these Proceedings, vol. 41, pp. 225-243.

Our knowledge of Osmia in America has very greatly increased in

recent years, and in the absence of a catalogue it has been difficult

to keep the numerous species in mind. Friese's revision of the

Megachilidse of the world, published in Das Tierreich, November,

1911, includes the Nearctic Osmise, but unfortunately the manu-
script was prepared ten years ago, and has not been brought up to

date; it thus falls very far short of representing our present knowl-

edge, although very valuable as fas as it goes.

According to Titus,^ the type of Osmia Panzer is 0. rnfa (Linnseus).

The only American species which he considers strictly congeneric with

rufa are 0. lignaria and 0. propinqua. The genus is here interpreted

in a broader sense, in accordance with the more usual custom. Rob-

ertson divides Osmia into a number of genera, but restricts the name
Osmia to such species as 0. hrevis, pumila, cohaltina, and atriventris,

applying the name Ceratosmia (Thomson 1872) to the Osmia, s. str. of

Titus. Ashmead, however, recognized Amhlys Klug (type, hicomis,

which =rufa) as a genus distinct from Ceratosmia: he considered

Helicosmia (the group of 0. aurvlenta, hicolor,^ etc.) to be identical

with Amhlys.

The genus Osmia is very rich in species throughout the temperate

portions of the Northern Hemisphere. The American forms are

mostly blue or green, some very brilliant, while those of Europe aver-

age much darker, with a much larger proportion of actually black

» Journ. N. Y. Ent. Soc, 1904, p. 26.

» Apis bicolor Schrank (=Osmia bicolor) and Apis bicolor Fabricius ( = ilegachile bicolor) were both pub-

lished in 1781; I do not know which has priority. Should Fabricius have priority, then Osmia bicolor

would become Osmia rustica (Apis rtutica Fourcroy 1785), which would make O. rustica Cresson a homonym.

Proceedings U. S. National Museum, Vol. 42—No. 1897.
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insects. On the other hand, the pubescence of the Old World Osmise

is often very brightly colored, 0. ferruginea and 0. pseudoaurulenta

from North Africa being covered with deep-red hair. The European
species not rarely have red hair on the abdomen, while in the Ameri-

can, if there is such hair, it is on the thorax, or mainly so (see 0. novo-

mexicana, 0. cerasi).

A species of Osmia, agreeing with the description of 0. texana

Cresson, was taken by Prof. C. H. T. Townsend on the Kio Nautla,

State of Vera Cruz, in the tropical part of Mexico.

SUBGENERA AND SECTIONS.

Centrosmia Robertson.

Type.—bucephala. Also includes tarsata.

Xanthosmia Robertson.

Type.—cordata. Mandibles of female quadridentate.

Gnathosmia Robertson.

Type.—georgica. Mandibles of female with a large basal tooth.

Monilosmia Robertson.

Type.—canadensis. Also includes chlorops. Male fiagellum moniliform.

Diceratosmia Robertson.

Type.—quadridentata. This and Nothosmia have tridentate mandibles in the female.

Leucosmia Robertson.

Type.—albiventris. Also includes nigritula.

The above six, and also Ceratosmia, are defined in Trans. Amer. Ent. Soc, 1903,

pp. 165-166.

Nothosmia Ashmead.
Type.—distincta. Also includes exigua, according to Titus.

Acanthosmioides Ashmead.
Type.—odontogaster.

For the above two see Trans. Amer. Ent. Soc, 1899, pp. 75-76.

Melanosmia Schmiedeknecht 1884. To this group Titus has referred 0. grandior.

TABLES.

(1) Cockerell, University of Colorado Studies, vol. 4, 1907, pp. 250-253.

(2) Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 22, 1906, pp. 446-447.

(3) Cockerell, Ann. and Mag. Nat. Hist., Aug. 1907, p. 123. (Bright green males.)

(4) Robertson, Trans. Amer. Ent. Soc, vol. 29, 1903, pp. 165-166, 170-171. (Species

of Illinois.)

(5) Cockerell, Proc. Acad. Nat. Sci. Phila., 1897, pp. 346-347. (Females resembling

0. densa.)

(6) Cockerell, Bull. Sci. Lab. Denison Univ., vol. 11, 1898, p. 63. (Species of New
Mexico.)

(7) Cockerell, Canadian Entomologist, April, 1909, p. 131. (Males with small joints

of middle tarsi thickened.)

(8) Cockerell, Entomological News, June, 1910, p. 273. (Females of medium size, of

a deep blue or purplish color, with the hair either all black or black with a slight

admixture, easily overlooked, of light.)
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LIST OF SPECIES.

[The asterisk () indicates that the species is in the collection of the United States National Museum.
Certain few specimens sent to the Museum by Professor COckerell and labeled "cotyi)€s" are considered

paratypes, as Professor Cockerell uses the name "cotype" in the sense which the Museum uses "paratype."

A good many of the species in the collection are homotypes made by Titus, or were determined by I'rofessor

Cockerell. The Museum has a goodly lot of unworked material in this genus, and when this has been deter-

mined the niunber of species in its collection will be greatly increased. Of tlie 107 names in the following

list, 60 are represented by specimens in the collection. Of these 60, 22 are types or paratypes.—

S. A. ROHWER.]

In each case the type-locality and collector of the type is given, ifknown. There

are also references to the tables, numbered as in the list above.

*"abjecta Cresson, 1878. Colorado (Ridings). Tab. 2.

A black species.

*abnormis Cresson, 1878. Colorado (Ridings, Morrison).

Male with peculiar legs, figiu-ed by Cresson. Trans. Amcr. Ent. Soc., vol. 7,

p. 105.

albiventris Cresson, 1864. "Conn., New York, Penn." Tab. 4.

Ventral scopa white,

albolateralis Cockerell, 1906. Florissant, Colorado (Cockerell). Tab. 2.

Possibly the female of 0. cyaneonitens.

amala Cockerell, 1907. Florissant, Colorado, June (Rohwer). Tab. 7.

Additional characters; Canadian Entomologist, 1910. p. 312.

*aprilina Cockerell, 1907. Boulder, Colorado, April (W. and T. Cockerell). Tab.l.

Visits Pulsatilla. Mr. S. A. Rohwer took it at Boulder, May 15, 1908, at flowers of

Besseya plantaginea.

Paratype.—Cat. No. 11919, U.S.N.M.

*armaticeps Cresson, 1878. Colorado (Ridings, Morrison). Tab. 1, 2.

armaticeps sapellouis Cockerell, 1901. Hill above Beulah, New Mexico (Cockerell).

Female with cheeks very strongly and quite closely pimctured; mesothorax strongly

and densely punctured. Length, 12 mm.
*ashmeadii Titus, 1904. Dalles, Oregon.

Allied to 0. odontogaster, but the male is larger, deeper colored, and has the antennae

with the scape black, the flagellum pale testaceous, excepting a black tip to the

flattened last joint.

Type.—Cat. No. 6359, U.S.N.M.

*atriventris Cresson, 1864. Connecticut (E. Norton). Tab. 4.

West to Boulder, Colorado (S. A. Rohwer). Allied to 0. coloradella, but clearly

• distinct,

atrocyanea Cockerell, 1897. Olympia, Washington State, July (Kincaid). Tab.

5, 8.

Female with hair of pleura, sides of metathorax, and scutellum black, that on scu-

tellum with a few pale hairs intermixed; head strongly blue.

Also in Ormsby County, Nevada (Baker),

azteca Cresson, 1878. Mexico (Sumichrast).

Black; ventral scopa yellow,

basilissa Cockerell, 1911. Claremont, California (Baker).

Magnificent deep purple; pubescence all black,

bella Cresson, 1878. Colorado (Morrison). Tab. 3.

Bright green,

bennettse Cockerell, 1907. Boulder, Colorado, May (Mrs. C. Bennett). Tab. 3.

Brilliant green. Also in California,

besseyse Cockerell, 1910. Boulder, Colorado (S. A. Rohwer).

botitena Cockerell. 1909. Lee County, Texas, April (Birkmann).

Ventral Bcopa yellowish-white. Allied to 0. sub/asciata.
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brevihirta Cockerell, 1907. Boulder, Colorado, June (W. P. Cockerell). Tab. 1.

Possibly the female of 0. cyaneonitens.

* brevis Cresson, 1864. Rockj^ Mountains, Colorado. Tab. 4.

Supposed male; Proc. Acad. Nat. Sci. Phila., 1897, p. 345. In Tab. 4 the male

would run to pumila, but is much larger, like enena, but cheeks with some black

hairs.

*bruneri Cockerell, 1897. Colorado Springs, Colorado (L. Bruner). Tab. 1.

Brilliant blue-green.

Male; Ann. and Mag. Nat. Hist., Oct., 1908, p. 330. The male has much coarse

black hair on the clypeus, etc.

A new locality is Durango, Colorado, May 27, 1899 (Oslar).

Type.—Cat. No. 5806, U.S.N.M.

bucconis Say, 1837. Indiana.

Same as Ashmeadiella bucconis.

*bucephala Cresson, 1864. Great Slave Lake, British America. Tab. 4.

*californica Cresson, 1864. Fort Crook, California (H. Ulke).

Female "shaped like 0. lignaria, but is at once distinguished from that species by

the black pubescence and the shape of the clypeus." The clypeus is rather

deeply emarginate.

*calla Cockerell, 1897. Olympia, Washington (Kincaid).

Bright green; pubescence of male nowhere mixed with black.

Paratype.—C&t. No. 6866, U.S.N.M.
* canadensis Cresson, 18G4. Canada West (Wm. Saunders). Tab. 4.

cara Cockerell, 1910. Claremont, California (Baker). Tab. 8.

casta Cockerell, 1910. Claremont, California (Baker). Tab. 8.

*cerasi Cockerell, 1897. Mesilla, New Mexico (Jessie E. Casad). Tab. 6.

Female with hair of thorax above bright rust-red; tegulse and ventral scopa black.

Paratype.—Cat. No. 3708, U.S.N.M. This specimen was determined by Cockerell

but not designated as a type by him. Titus considers it as a paratype.

*clialybea Smith, 1854. St. John's Bluff, East Florida.

Steel blue; margin of female clypeus lobed in middle, the apex of the lobe emar-

ginate, margin on each side of lobe crenulated.

Occurs in Texas; see Univ. of Colorado Studies, vol. 5 (1907), p. 37.

*chlorops Cockerell and Titus, 1902. Trout Spring, New Mexico (Cockerell).

Tab. 2.

Allied to 0. canadensis.

New description: Bull. Amer. Mus. Nat. Hist., 1906, p. 448.

Type.—Cat. No. 14480, U.S.N.M.

clarescens Cockerell, 1911. Claremont, California (Baker).

Female with ventral scopa black; hair of pleura and metathorax white; legs

metallic.

*cobaltina Cresson, 1878. "Nevada, California (H. Edwards, Behrens)." Tab. 4.

Brilliant deep blue or purple.

Baker has taken it at Claremont, California.

*cognata Cresson, 1864. Illinois (E. Norton).

coUinsise Robertson, 1905. Illinois (Robertson).

This is the insect earlier described by Robertson as the male of 0. major.

*coloradella Cockerell, 1906. Boulder, Colorado, June 4 (W. P. Cockerell). Tab. 1.

Allied to C. atriventris.

Recent studies indicate that this is apparently a variety of 0. hesperella.

coloradensis Cresson, 1878. Colorado (Ridings, Morrison).

"Ventral scopa white or yellow." Apical margin of female clypeus coan-ely crenu-

lated. Also found in Ormsby County, Nevada (Baker), and at Peachland, British

Columbia, Aug. 2 and 6, 1909 (J. B.'Wallis). It is doubtful whether 0. hypochry-

sea rohweri can be separated from this; epecimens from Flagstaff, Arizona, are

intermediate.
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conjuncta Cresson, 1864. Connecticut (E. Norton).

Punctures of female alxlomen much stronger a;i(l less dense than in 0. alhiventris.

Ventral scopa white,

coniunctoides Robertson, 1893. Citrus County, Florida (Robertson).

Male resembles conjuncla, having the same two tubercles, one above the other, on

front; but lateral teeth of sixth segment broad and obtuse and produced down-

wards (acute in conjuncta).

copelandica Cockerell, 1908. Copeland Park, Colorado (Rohwer).

Small black species ^vith white scopa; abdomen hlightly metallic. It is not unlike

0. abjecta, but smaller, and easily 8ej)arated l)y the scopa, which in abjccia is

reddish-black. There is a superficial reseml)lance to 0. insularis Schmkn.

from Mallorca.

cordata Robertson, 1902. Illinois (Robertson). Tab. 4.

"May be the male of 0. brevis" (Robertson), but later Robertson found the female,

which proves it to be quite distinct, the ventral scopa being yelkiwi h. The

male has the first ventral segment of abdomen emarginate.

cressonii Dalla Torre, 1896.

Same as conjuncta; the name was proposed by Dalla Torre for qvxjdridentata Cresson,

not of Duni6ril, 1860. Dum6ril's insect was described under Phyllotoma, and

appears to be of doubtful identity.

*cyanella Cockerell, 1897. Olympia, Washington State, May (Kincaid).

Female about 9 mm. long, very broad, with large subquadrate head.

Type.—Cat. No. 6364, U.S.N.M.
* cyaneonitens Cockerell, 1906. Florissant, Colorado (Rohwer). Tab. 1, 2.

A new locality is Durango, Colorado, June 7, 1898 (Oslar).

* davidsoniella Cockerell, 1905. Los Angeles, California (Davidson).

Male steel-blue, a little over 8 mm. long; antennae black.

Type.—U479, U.S.N.M.

*densa Cresson, 1864. Pikes Peak, Colorado. Tab. 1,5.

The color of the female abdomen resembles that of hendersoni; but hair of pleura is

white (black in hendersoni).

Additional details: Univ. of Colorado Studies, vol. 5 (1907), p. 38.

*distiiicta Cresson, 1864. Connecticut (E. Norton).

Ventral scopa white; female broader and more robust than albiventris or conjuncta.

* dubia Cresson, 1864. Pikes Peak, Colorado.

Resembles 0. atriventris. Ventral scopa black.

The fossil "Osmia" dubia Germar 1849, was described as Apiaria dubia, and the

reference to Osmia by Giebel (1856) is probably erroneous. Hence I think Cres-

son's name for our species may remain.

ednse Cockerell, 1907. Boulder, Colorado, May (Edna Baker). Tab. 3.

enena Cockerell, 1907. Florissant, Colorado, June 23 (Rohwer).

Male resembles 0. mertensise, but antennaj longer, legs not metallic, abdomen nar-

rower and less shining, etc.

eutrichosa Cockerell, 1910. Steamboat Springs, Colorado (Cockerell).

^fale with no Idack hair anywhere,

exigua Cresson, 1878. California (Henry Edwards).

Vei-y small. "This is our smallest species" (Cresson, 1878).

Titus refers this to Nothosmia, and states that Ueriadcs glaucum Fowler is a synonym.

*faceta Cresson, 1878. "Can., N. Y., Ga." Tab. 5.

Allied to 0. chalybea.

Additional details; Proc. Acad. Nat. Sci. Phila., 1897, p. 346.

Ventral scopa black, but white hair on latei-al margins of abdomen. Fedor, Texas

(Birkmann).

Kerrville, Texas, at flowers of Marrubium vulgare, Apr, 12, 1907 (F. C. Pratt).
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felti CocKERELL, 1911. Earner, New York (E. P. Felt).

Allied to 0. densa.

florissanticola Cockerell, 1906. Florissant, Colorado (Cockerell). Tab. 2.

foxi Cameron, 1901. "Sta. Fe Mts, New Mexico, " but really Mexican.

Male 8 mm., said to be allied to texana and subfasciata; legs largely metallic,

frigida Smith, 1854. Hudson Bay.

A black species, the female with a very large head; ventral scopa black.

Notes on type: Trans. Amer. Ent. Society, vol. 31, p. 332.

*fulgida Cresson, 1864. Rocky Mountains, Colorado. Tab. 1.

A bright green species.

Male; Ann. and Mag. Nat. Hist., Nov., 1907, p. 445.

New localities are Ouray, Colorado (H. F. Wickham), Denver, Colorado (Oslar),

and South Park, Colorado (Oslar.)

gabrielis Cockerell, 1910. San Gabriel Mountains, California, 3,000 feet. (Grinnell).

Tab. 8.

gaillardiae Cockerell, 1906. Boulder, Colorado (W. P. Cockerell). Tab. 1.

Visits Gaillardia in July. Ventral scopa black.

*gaudiosa Cockerell, 1907. Boulder, Colorado, April (Edna Baker). Tab. 3

Brilliant golden green. Also at Florissant; see Ann. and Mag. Nat. Hist., Oct.,

1908, p. 330. The male type had the vertex, front, and thorax above with a

strong suffusion of coppery-red or almost crimson; after four years, although the

specimen was kept in the dark, this has faded to golden,

georgica Cresson, 1878. Georgia (Morrison). Tab. 4.

Female with clypeus carinate and mandibles tuberculate; ventral scopa yellowish.

giliarum Cockerell, 1906. Florissant, Colorado (Rohwer). Tab. 2.

*globosa Cresson, 1864. Great Slave Lake, British America.

A small robust black species.

globosiformis Cockerell, 1910. Steamboat Springs, Colorado (Cockerell).

Male entirely black with white.pubescence.

*grandior Cockerell, 1897. Olympia, Washington State, May (Kincaid).

Resembles 0. pascoensis; clypeus dull and roughened (in pascoensis shiny, with

well-separated punctures).

Paratype.—Cat. No. 6869, U.S.N.M.

granulosa Cockerell, 1911. Mountains near Claremont, California (Baker),

grindelise Cockerell, 1910. Eldora, Colorado (T. and W. Cockerell).

grinnelli Cockerell, 1910. Strawberry Valley, San Jacinto Mountains, California

(Grinnell).

hendersoni Cockerell, 1907. Arapahoe Peak, Colorado (Rohwer). Tab. 1.

A high alpine species.

hesperella Cockerell, 1906. Boulder, Colorado (W. P. Cockerell). Tab. 1.

Ventral scopa yellowish-white. Allied to 0. albiventris.

I have taken it at flowers of Cirsium, June 26.

hudsonica Cresson, 1864. Hudson Bay Territory.

A black species,

hypochrysea Cockerell, 1906. Florissant, Colorado (Rohwer). Tab. 2.

Ventral scopa pale orange; anterior margin of clypeus (female) with a median
tridentate elevation.

Also at Claremont, California, where it is variable (Baker).

* hypochrysea rohweri Cockerell, 1907. Boulder, Colorado (Rohwer). Tab. 1.

Larger, with the mesothorax more sparsely punctured.

Also at Flagstaff, Arizona, at flowers of Iris, June 11, 1909 (F. C. Pratt).

Very close to 0. coloradensis (which also occurs at Boulder, collected by W. P.

Cockerell), but the mesothorax is shining steel blue (blue-black and dull iu

coloradensis), and sparsely punctured about the middle.

The two species are very doubtfully distinct.
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hypocrita Cockerell, 1906. Boulder, Colorado (W. P. Cockerell). Tab. 1.

Looks like Monumctha. The male, discovered by Oslar at Durango, Colorado, shows
that this species must be referred to Alcidamea.

hypoleuca Cockerell, 1907. Boulder, Colorado, June (W. P. Cockerell). Tab. 1.

Perhaps a subspecies of 0. pentstemonis, which occurs at higher altitudes,

illinoensis RoBERTSON=Male of cobaltina, according to Robertson; see Ent. News,

1902, p. 79.

In spite of Robertson's decision, I can hardly believe this is cobaltina, which is a

species of the Pacific coast region.

Male entirely bright green, 8 mm. long; pubescence "white below, especially on
clypeus, where it is also dense, above slightly tinged with ochraceous; on abdo-

men short and appearing subfuscous."

inermis Zetterstedt, 1838. A species of northern and central Europe, said by
Friese (1908) to occur in Labrador. Female 9J, male 8 to 9 mm.; black; thorax

and first abdominal segment of female with fulvous hair above,

inspergens Lovell and Cockerell, 1907. Maine (Lovell).

Ventral scopa silvery-white, black at apex; lower part of female clypeus covered

with very dark brown pubescence. Also in Massachusetts.

Integra Cresson, 1878. Colorado (Morrison).

Male steel-blue. Also in New Mexico.

At Claremont, California, Baker has taken a variety of the male with the hair of

cheeks (except above) and of anterior legs black,

integrella Cockerell, 1907. Boulder, Colorado, May (Edna Baker). Tab. 7,

Possibly a variety of 0. universitatis.

*inurbana Cresson, 1878. Colorado (Ridings, Morrison).

Dark brassy green (male).

Additional details: Proc. Acad. Nat. Sci. Phila., 1897, p. 338. A variety (or

closely allied species?) from New Mexico is described in Psyche, Dec, 1901,

p. 283.

iridis Cockerell and Titus. Trout Spring, New Mexico (Cockerell).

Male with first ventral segment of abdomen emarginate; sixth dorsal entire.

New description: Ent. News, Dec, 1903, p. 233.

juxta Cresson, 1864. Rocky Mountains, Colorado.

Allied to 0. longula.

*kincaidii Cockerell, 1897. Olympia, Washington State (Kincaid).

15rilliant peacock-green.

Paratype.—Cat. No. 6867, U.S.N.M.

*latitarsis Cresson, 1864. "New York, Virginia."

Same as bucephala.

leonis Cockerell, 1907. Boulder, Colorado, May (Edna BakerV
*lignaria Say, 1837. Tab. 4, 6.

Extends southwest to New Mexico,

lignaria lignariella Cockerell, 1906. Romeroville, New Mexico (W. Porter).

Female 9^ mm. long; pale hair on abdomen practically confined to first segment.

Perhaps a distinct species,

lignicola Provancher, 1882. Cap Rouge.

Same as bucephala.

lignivora Packard, 1867. "From cells in maple."

Female about 13 mm. long; hair of face below antenna; dark chocolate; ventral

scopa largely reddish. See Univ. of Colorado Studies, vol. 5 (1907), p. 37.

* longula Cresson, 1864. Rocky Mountains, Colorado.

Resembles 0. jlorissanticola. Mr. S. A. Johnson took it at Sapinero, Colorado,

July 20, 1908.

*louisian£e Cockerell, 1910. Mound, Louisiana (C.R.Jones). Subgenus (?naiAo«mta.

Type.—Q&i. No. 13545, U.S.N.M.
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major Robertson, 1902. Illinois (Robertson). Tab. 4.

Near to atnvenlris, but larger; female 11, male 10 mm.
malina Cockerell, 1909. Near Boulder or Loveland, Colorado (C. De Voss).

Superficially like 0. wilmattx, but thorax above with much more black hair, ocelli

larger, face with tufts of white hair.

*mandibularis Cresson, 1878. Colorado (Morrison).

Female with nodose process on mandibles,

marginipennis Cresson, 1878. Colorado (Morrison).

"May be the male either of longula or juxta" (Cresson).

mania Cresson, 1878. California (Henry Edwards).

Entirely deep black, with black hair,

megacephala Cresson, 1864. Rocky Mountains, Colorado.

Resembles 0. bucephala.

melanotricha Lovell and Cockerell, 1907. Maine (Lovell). Tab. 1.

Resembles 0. atriventris. Also in Colorado,

mertensiee Cockerell, 1907. Florissant, Colorado, June (Rohwer).

Visits Mertensia.

metitia Cockerell, 1909. Boulder, Colorado, April 17 (G. M. Hite). Tab, 7.

Visits Rihes pumilum.

*montana Cresson, 1864. Pike's Peak, Colorado.

Male with wings purely hyaline.

*nanula Cockerell, 1897. Seattle, Washington, April and May (Kincaid).

*nassa Cockerell, 1910. Claremont, California (Baker). Tab. 8.

Paratype—Cat. No. 13439, U.S.N.M.

*nifoata Cockerell, 1909. Troublesome, Colorado, June (Rohwer).

Abdomen of male with a ventral tooth. Allied to 0. odontogaster and 0. ashmmdii,

the three forming the subgenus Acanthosmioides.

Paratype.—Cat. No. 14432 U.S.N.M.

*nigrifrons Cresson, 1878. Colorado (Morrison). Tab. 1. 5.

Hair of pleura black, of scutellum light, with at most a few dark hairs intermixed.

Extends to Washington.

A new locality is Diuango, Colorado, May 26, 1899 (Oslar).

nigrifrons subaustralis Cockerell, 1900. Beulah, New Mexico (W. Porter).

Female 10 mm.; anterior margin of clypeus with a broad shallow emargination.

nigritula Friese, 1902.

Belongs to Leucosmia, according to Titus, who redescribes the male; Proc. Ent. Soc.

Wash., vol. 7, 1906, p. 157 (as parvula).

* novomexicana Cockerell, 1903. Arroyo Pecos, Laa Vegas, New Mexico (W. P.

Cockerell). Tab. 1.

Also in Colorado. Related to 0. grandjor.

Type.—Cat. No. 6362 U.S.N.M.

oblonga Provancher, 18S2.= Monumetha albifrons.

First described as a Megachile, and name preoccupied.

* odontogaster Cockerell, 1897. Olympia, Washington (Kincaid).

Resembles 0. inurbana; second ventral abdomirial segment of male toothed.

Paratype.—Cat. No. 3709, U.S.N.M.

olivacea Cockerell, 1907. Boulder, Colorado, April (W. P. Cockerell). Tab. 1.

Female; Ann. and Mag. Nat. Hist., Aug., 1907, p. 127.

Male with hind basitarsus toothed.

A vai-iety of the male (variety a) with the thorax above without black hairs, was

taken by Mr. S. A. Rohwer at Boulder, April 14, 1907, at flowers of Ribes pumilum.

parva Provancher, 1882. Canada.

Same as nigritula.
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parvula Dalla Torre, 1896. (Name preoccupied.)

Same as nigritula.

pasadense Cockerell, 1910. Pasadena, California (Grinnell).

^pascoensis Cockerell, 1897. Pasco, Washington, May (ICincaid). Tab. 1.

Female about 15 mm.; hair of head entirely black, except a yellowish-white fringe

on occipital margin.

Paratype.—Cat. No. 6868, U.S.N.M. Not labeled as a paratype by Cockerell, but

determined by him.

pentstemonis Cockerell, 1906. Florissant, Colorado (Rohwer). Tab. 1. 2.

Visits Pentstemon.

permorata Cockerell, 1910. Steamboat Springs, Colorado (Cockerell).

Also in New Mexico. Female about 14 mm. long, hair of head and thorax above

very bright fox red.

phacelise Cockerell, 1907. Ward, Colorado, ^uly (W. and T. Cockerell). Tab. 1.

phenax Cockerell, 1897. Mesilla, New Mexico, April (Jessie E. Casad). Tab. 6.

Ventral scopa pale fulvo-ochreous; tegulse shining rufotestaceous,

physariae Cockerell, 1907. Florissant, Colorado, June 1 (Rohwer).

Male with sixth dorsal segment entire; flagellum very strongly crenulate beneath,

pikei Cockerell, 1907. Halfway House, Pike's Peak, Colorado (Cockerell). Tab. 1.

Visits Salix at end of May.

platyura Cockerell, 1911. Mountains near Claremont, California (Baker),

pogonigera Cockerell, 1910. Strawberry Valley, San Jacinto Mountains, California

(Grinnell).

*propinqua Cresson, 1864. Fort Crook, California (H. Ulke). Tab. 1.

Allied to 0. lignaria. Specimens from Claremont, California, are in the Baker

collection.

*proxima Cresson, 1864. " Maine and Fort Good Hope, Mackenzie River. " Tab. 1.

Same as atriventris.

*prunorum Cockerell, 1897. Mesilla Park, New Mexico, April (Cockerell). Tab. 6.

Ventral scopa black in middle and yellowish-white at sides.

Paratype.—Cdit. No. 4344, U.S.N.M.

pseudamala Cockerell, 1910. Steamboat Springs, Colorado (Cockerell).

Pulsatillas Cockerell, 1907. Boulder, Colorado, April (W. P. Cockerell). Tab. 1.

Visits Pulsatilla.

pumila Cresson, 1864. Pennsylvania. Tab. 4.

purpurascens Smith, 1849. Mistakenly supposed to be British.

Same a.^ lignaria.

purpurea Cresson, 1864. "Conn., Penn., N. Jersey."

Distinguished (female) by the dark purple color and narrow whitish hair-bands of

abdomen; ventral scopa black.

*pusilla Cresson, 1864. Pikes Peak, Colorado.

Also in New Mexico.

putata Cockerell, 1910. Mountains near Claremont, California (Baker). Tab. 8.

quadriceps Cresson, 1878. California (Henry Edwards). Tab. 8.

Resembles 0. armaticeps, but head (female) not armed beneath, and the pubescence

is entirely black,

quadridentata Cresson, 1878. New York (Comstock). Tab. 4.

Male abdomen quadridentixte, the two outer teeth being on sixth segment; front in

both sexes with two tubercles, one above the other; ventral scopa white. This

is considered to be the male of conjuncta.

*ramaleyi Cockerell, 1907. Boulder, Colorado, May (Edna Baker).

Ventral ecopa orange. Appears to be a variety of 0. hesperella.

regulina Cockerell, 1911. Claremont, California (Baker).
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remotula Cockprell, 1911. Claremont, California (Baker). Subgenus Erythrosmia.

*ribifloris Cockerell, 1900. Romeroville, New Mexico, April 29 (W. Porter).

Tab. 8.

Female 11 mm., dark shining blue, pubescence all black, legs blue.

Allied to 0. cobaltina, but much darker. Specimens in the Baker collection were

obtained by Oslar at Santa Fe, New Mexico, and Thumb Butte, Phoenix, Prescott,

and Copper Basin, in Arizona. A species from Arizona, named by Titus in ma,nu-

Bcript after Biedermann, differs in being green, but is probably only a race. It

has a broader abdomen than normal riUfloris.

Paratype—Cat. no. 14473 U.S.N.M.

*rustica Cresson, 1864. Easton, Pennsylvania (E, Norton).

Said to be a variety of 0. albiventris; the male has the hair of thorax above bright

rust-red.

sanctserosse Cockerell, 1910. Santk Rosa Mountains, California, 7,500 feet

(Grinnell).

seneciopMla Cockerell, 1907. Florissant, Colorado (Rohwer).

Also in New Mexico, at 11,000 feet. Third ventral abdominal segment of male with

a semicircle of long pale orange hahs in the median emargination.

senior Cockerell, 1907. Boulder, Colorado, June 12 (W. P. Cockerell). Tab. 1.

*sericea Cresson, 1864. Rocky Mountains, Colorado.

"Somewhat resembles 0. purpurea (male), but the punctation of the abdomen is

finer, and the segments have no appearance of an apical whitish fringe " (Cresson).

Abdomen black, faintly tinged with blue and purple.

*siniillima Smith, 1854. "Nova Scotia; United States (Lieut. Redman)."

Closely resembles 0. cserulescens of Europe and Asia.

See Trans. Amer. Ent. Society, 1905, p. 332, for notes on supposed type, which,

however, does not accord well with Smith's description,

spoliata Provancher, 1888.

Same as Andronicus cylindricus.

stasima Lovell, 1909. Rockport, Massachusetts.

Female in Tab. 4 runs to 0. major; it is very like simillima, but differs by the broader

face and absence of black hair on vertex and clypeue. Middle tooth of mandibles

is much nearer to the outer than the inner tooth, as in 0. major.

* subfasciata Cresson, 1872. Texas (Belfrage).

"Ventral ecopa pale ochraceous;" but white in supposed type. See Univ. of Colo-

rado Studies, Dec. 1907, p. 37.

Birkmann has taken it in Lee County, Texas, at flowers of Phacelia.

Six females from Terrell, Texas (F. C. Bishopp), are peculiar for their olive-green

color, and seem to represent a local race.

Paratype.—Cat. No. 1770, U.S.N.M.
* subornata Cockerell, 1897. Olympia, Washington, June (Kincaid).

Female 14 mm. long, pure black; hair of thoracic dorsum black on disk with a pale

band before and behiad.

Paratype.—Cat. No. 6879, U.S.N.M.
* subpurpurea Cockerell, 1897. Olympia, Washington, May (Kincaid).

Female about 14 mm. long, dark steel blue; hind margins of abdominal segments

2 to 5 each, with a thin and narrow, but evident, white hair-band.

Paratype.—Cat. No. 6873, U.S.N.M.

siibtrevoris Cockerell, 1906. Near Lake George, Colorado (Rohwer). Tab. 2.

tarsata Provancher, 1888. Cap Rouge.

Belongs to Centrosmia, according to Titus, who redescribes the male; Proc. Ent.

Soc. Wash., vol. 7, 1906, p. 158. It is 9 mm. long, blue-black, abdomen shining

blue, tarsi of middle legs deformed much as in bucephala.

texana Cresson, 1872. Texas (Belfrage).

Male dark green or blue-green, with pale pubescence; legs black.
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*titusi CocKERELL, 1905. Los Angeles, California (Davidson).

Also in New Mexico. See Ann. and Mag. Nat. Hist., May, 1907, p. 369.

Ventral ecopa white. Also at Las Cruces, New Mexico (C. XL T. Townsend).

Tijpe.—Cut. No. 14481, U.S.N.M.

trevoris Cockerell, 1897. Seattle, Washington, May (Kincaid).

Female 8 mm.; hair of face long, all black, of thoracic dor8um orange-fulvous.

*tristella Cockerell, 1897. Olympia, Washington (Kincaid).

Pubescence of face, vertex, thoracic dorsum, and ventral scopa wholly black.

Type—Cat. No. 6863, U.S.N.M.

universitatis Cockerell, 1907. Boulder, Colorado, April (Edna Baker). Tab. 7.

vallicola Cockerell, 1907. Florissant, Colorado, June (Rohwer).

Visitfi Ribes. Superficially like 0. mcrlensv^; male flagellum wholly dark; legs

strongly metallic.

*vicina Cresson, 1864. Virginia.

Same as pumila.

viridimicans Cockerell, 1897. Olympia, Washington (Kincaid).

Female brilliant peacock-green, with the pubescence entirely black; abdomen

somewhat elongate and nearly parallel sided.

viridior Cockerell, 1907. Boulder, Colorado, May (Rohwer). Tab. 1.

Allied to 0. marginipennis.

Also from Chimney Gulch, Colorado, May 9, 1899 (Oslar).

viridis Cresson, 1864. Rocky Mountains, Colorado.

Same asfulgida, or possibly a distinct but very closely-related form,

wardiana Cockerell, 1907. Ward, Colorado, 9,200 feet (W. and T. Cockerell).

Tab. 1.

Also at Georgetown, Colorado, in the Baker collection,

watsoni Cockerell, 1911. Albuquerque, New Mexico (J. R. Watson).

Male antennae with last joint flattened, more or less discoid, shining black.

*wheeleri Cockerell, 1906. Florissant, Colorado (Rohwer). Tab. 1, 2.

The male has the hind basitarsue toothed,

wilmattae Cockerell, 1906. Boulder, Colorado (W. P. Cockerell). Tab. 1, 2.

Allied to 0. brevis. Typical wilmattx has a good deal of black hair mixed with the

white on scutellum. The two following are regarded as varieties of wilmattae

(female), but are possibly distinct:

Variety a. Hair of scutellum white; mesothorax shining green; face rather nar-

rower; hair of face and vertex coarse and black, a little white on occiput; hind

margins of abdominal segments shining olive-green. Florissant, Colorado, June

21 (S. A. Rohwer).

Variety b. Hair of scutellum at least nearly all white; mesothorax dull blue-black;

hair of face and vertex coarse and black, a little white on occiput; hind margins

of abdominal segments dark purple. Copeland Park, Boulder County, Colorado,

Sept. 1907 (Hite).

The following species are only known in the male sex : Osmia abnormis, amain, aprilina,

chlorops, collinsix, conjunctoidcs, cyaneonitens, davidsoniella, enena, eutrichosa,

erigua, foxi, integra, integrella, inurbana, iridis, marginipennis, mertensix, m^titia,

montana, nigritula, pasadense, physarix, pseiidamala, pulsatillse, pusilla, i~iistica,

seneciophila, sericea, tarsata, texana, universitatis, vallicola, viridior, watsoni, and

nheeleri.

The following, with black ventral scopa, are only known in the female sex: armaticeps,

atrocyanea, brcvihirta, cali/omica, cara, casta, cerasi, cyanella,florissanticola, gabricUs,

gaillardix, giliarum, grandior, grindelix, grinnclli, hendersoni, hypolcuca, justa,

leonis, lignariella, longula, malina, megaccphala, nassa, nigri/rons, nigrifroiis

subaustralis, novomexicana, pascoensis, permorata, pikci, pogonigcra, putata,

quadriceps, sanctx-rosx, senior, stasima, subtrevoris, trevoris, tristella, uardiana,

and uilmattx.

20441°—Proc.N.M.vol.42—12 15





[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES

STEAMER "ALBATROSS," 1907-1910.—No. 17.]

N^W ARENACEOUS FORAMINIFERA FROM THE PHILIP-
PINE ISLANDS AND CONTIGUOUS WATERS.

By Joseph A. Cushman,

Of the Boston Society of Natural nistory.

The species of arenaceous foraminifera described here are from the

dredgings of the U. S. Fisheries steamer Albatross about the Philip-

pine Islands and in contiguous waters, the material from which has

kindly been placed in my hands by the Bureau of Fisheries for the

description of the foraminifera. All but one of these species belong

to known genera but all are apparently undescribed. Some of them
are from Uttle-known genera and are for this reason very interesting,

as they add greatly to the known distribution of the genera to which
they belong. The plate gives figures of the various species.

DENDROPHYRA RAMOSA, new species.

Plate 28, figs. 7, 8.

Description.—Test large, laterally compressed, branching, wall with
a chitinous base over which there is a thick layer of mud or fine sand
and scattered sponge spicules ; apertures at the ends of the branch-

ing portions elliptical.

Length 10 mm. or more.

Type-specimen.—Cat. No. 8463, U.S.N.M., from Albatross station

D5385, Ragay Gulf, Luzon, 327 fathoms in gray mud, with a bottom
temperature of 62.4° F. Other stations at wliich this species oc-

curred are D5438, west coast of Luzon, 297 fathoms, green mud, 46.2°

F. bottom temperature; D5460, east coast of Luzon, 565 fathoms,
gray mud; D5470, 560 fathoms, mud; D5622, between Gillolo and
Makyan Islands, Dutch East Indies, 275 fathoms, gray mud.

Tills species evidently belongs to the genus Dendrophyra as de-

scribed, but is much larger than either of the other two described

Proceedings U. S. National Museum, Vol. 42-No. 1898.
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species. The figured specimen is evidently only a fragment, as are

all the specimens seen, and the complete test must be considerably

larger. There is some variation in the color and texture of the wall

and the comparative amount of spicules, depending somewhat upon

the bottom conditions. All the stations are in fairly deep water

compared with the shore conditions under which the other two known
species were found. Usually specimens were very numerous, making

up the large mass of the dredged material at the type station.

HALIPHYSEMA CATENULATA, new species.

Plate 28, figs. 5, 6.

Description.—Test elongate, tapering, with numerous constric-

tions as though segmented; wall arenaceous, with many included

fragments of sponge spicules and with a crown of elongated spicules

about the aperture; basal end with a sort of expanded portion like a

proloculum, also made up largely of broken spicules; aperture ter-

minal, circular, surrounded by the crown of erect spicules.

Length about 10 mm.
Type-specimen.—Cat. No. 8464, U.S.N.M., from Albatross station

D5630, south of Patiente Strait, Dutch East Indies, 569 fathoms.

The species was very common at this station, but was not met with

elsewhere in the dredgings.

The spicules throughout the test except at the apertural tip are

broken fragments, but about the aperture there are elongate spicules

not entire but so placed that they rise up above the aperture like a

crown.
MARSIPELLA GIGANTEA, new species.

Plate 28, figs. 1, 2.

Description.—Test elongate, tapering, nearly straight; wall of

broken sponge spicules and arenaceous material, reddish-brown in

color, spicules for the most part placed nearly in the axis of the test,

occasionally projecting out from the wall; aperture circular, termi-

nal, at the larger end.

Length up to 15 mm.
Type-specimen.—Cat. No. 8465, U.S.N.M., from Albatross station

D5630, south of Patiente Strait, Dutch East Indies, 569 fathoms.

This species is much larger than any laiown species of this geung

but has the usual characters for MarsipeUa.

AMMOSPH^^RULINA, new genus.

Test arenaceous, spherical, attached, with one or more intmor
chambers entirely inclosed, apertures interstitial.

Type-species.—A. adhserens, new species.
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AMMOSPHiERXn-INA ADH.ERENS, new species.

Plate28, figs. 11, 12.

Desenption.-Test spherical, adhoront, wall arenaceous; composed

of two or more chambers, each included by the one next formed,

eccentric; color light yellowish-brown.

Diameter about 0.75 mm.
Tyve-specimen.-Cat. No. 8466, U.S.N.M., from Albatross station

D5637, in the vicmity of Bouro Island, Dutch East Indies, 700 fath-

oms, gray mud. u i. i,
•

This is a pecuHar form somewhat like Psammosphxra, but havmg

chambers entirely included by the one last formed. On account of

its smaU size and attached character it may easily be overlooked.

The figured specimen was attached to a specimen of Saccorhiza

ramosa.
REOPHAX HORRIDA, new species.

Plate 28, figs. 3, 4.

Description.—Test elongate of several chambers, with a nearly

straight axis, chambers gradually increasing in size; wall arenaceous

with an abundance of mcluded sponge spicules so arranged as to give

a bristly appearance to the exterior of the test; aperture termmai,

with a well developed neck.

Length about 3 mm.
Type-specimen.-C^t. No. 8467, U.S.N.M., from AWatross station

D5582, vicinity of Darvel Bay, Borneo, 890 fathoms, bottom tem-

perature 38.3° F.
, . , T . . .u

This species differs from others described m the character of the

wall, the great number of mcluded spicules bristlmg m all directions

giving a spiny appearance to the waU.

HORMOSINA MONELE, new species.

Plate 28, figs. 9, 10.

Description.—Test elongate, axis slightly but evenly curved; cham-

bers several, six or more, increasing gradually in size toward the

apertural end, oval, joined by broad connectmg portions; wall

arenaceous, rather hispid; aperture very smaU, at the end of a short,

stout neck.

Length about 6 mm.
Type-specimen.—C^t. No. 8468, U.S.N.M., from Albatross station

D5539, between Negros and Siquijor, depth not given. This differs

in its characters from other described species, especially in the moiul-

iform appearance, due to the pecuUar way in which the chambers are

joined.
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EXPLANATION OF PLATE 28.

Fig. 1. Marsipella gigantm, new species. Front view, X 15.

2. Marsipella gigantea, new species. Apertural view, X 15.

3. Reophax horrida, new species. Front view, X 30.

4. Reophax horrida, new species. Apertural view, X 30.

5. Haliphysema catenulata, new species. Front \'iew, X 15.

6. Haliphysema catenulata, new species. Apertural view, X 15.

7. Dendrophyra ramosa, new species. Front view, X 15.

8. Dendrophyra ramosa, new species. Apertural view, X 15.

9. Hormosina monile, new species. Front view, X 15.

10. Hormosina monile, new species. Apertural view, X 15.

11. Amniosphserulina adherens, new species. Interior view, X 30.

12. Ammasphsemlina adhserens, new species. Exterior view, X 30.



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 42 PL. 28

Arenaceous Foraminifera.

For explanation of plate see page 230.





[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER
"ALBATROSS." 1907-1910.—NO. 18.]

THE CHBL^ROID FISHES OF THE PHILIPPINE ISLANDS,
WITH DESCRIPTION OF A NEW SPECIES.

By Hugh M, Smith/

United States Deputy Commissioner of Fisheries and Director of the

Albatross Philippine Expedition.

No chimaeroid fishes have up to this time been recorded from the

Philippine Islands. The Albatross collection contains six specimens

of the genus Chimaera representing two species, together with a

remarkable egg capsule of a Rhinochimsera from the coast of Celebes,

CHIMERA PHANTASMA Jordan and Snyder.

This species, described from Japan by Jordan and Snyder in 1900,

is represented in the Albatross collection by five specimens, as follows:

(1) Female, 46.75 cm. long, taken with a beam trawl on July 24,

1908, at station 5296 Gat. 13° 40' 09" N.; long. 120° 57' 45" E.), in

Verde Island Passage off Matocot Point, southern Luzon, at a depth

of 210 fathoms; (2) female, 22 cm. long to end of base of second

dorsal (.plus 18 cm. for caudal fins and filament), taken with a beam
trawl on July 24, 1908, at station 5297, in the same locahty, at a

depth of 198 fathoms; (3) male, 20.5 cm. long to end of base of second

dorsal (plus 18 cm. for caudal fins and filament), taken \vith a beam
trawl on August 9, 1909, at station 5516 Gat. 8° 46' N.; long. 123°

32' 30" E.), off Point Tagolo Light, northern Mindanao, at a depth of

175 fathoms; (4) male, 18.5 cm. long to end of base of second dorsal

(caudal filament missing), taken with a beam trawl on July 24, 1908,

at station 528Q Gat. 13° 41' 50" N.; long. 120° 58' 30" E.), in Verde
Island Passage off Matocot Point, southern Luzon, at a depth of 172

fathoms; (5) male, 11.5 cm. long to end of base of second dorsal

(plus 11.2 cm. for caudal fins and filament), taken vnth. a beam trawl

on July 24, 1008, at station 5298 Gat. 13° 43' 25" N.; long. 120° 57'

40" E.), in Verde Island Passage off Matocot Point, southern Luzon,

at a depth of 140 fathoms. The younger specimens differ from the

older in having the longitudinal stripe more distinct, and the body
and fins less piijmented.

1 la the study of this collection the writer has had the assistance of Mr. Lewis RadcliAe, who assumes
joint authority for the new species described.

Proceedings U.S. National Museum, Vol. 42—No. 1899.
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CHIM.£RA DEANI Smith and Radcliffe, new species.

Plate 29.

Head short, contained 4.6 times in length from snout to beginning

of supracaudal fin and 2.8 times in second dorsal base; depth of body

slightly less than length of head; snout obtuse, upper and lower

profiles similar; eye large, contained 2.3 times in head, placed high on

side of head and inclined upward and outward, forehead somewhat

prominent in front of eye; lateral line nearly straight throughout.

Dorsal spine slender, as long as head, with a few feeble serrations

on distal half, dorsal rays one fourth longer than spine, the tips when
depressed extending to opposite base of ventrals; notch separating

two dorsals very narrow; second dorsal highest anteriorly, where the

rays are 0.8 diameter of eye, 2 times length of posterior rays, and

more than twice length of shortest rays in the indented middle

section of the fin; supracaudal of same height as lowest part

of second dorsal, its base about three-sevenths of length of head;

subcaudal of same height as supracaudal, but extending further for-

ward ; caudal filament very long and delicate, its length greater than

distance from tip of snout to beginning of supracaudal; anal fin

lacking; ventrals pointed, the posterior border concave; pectorals

large and reaching well beyond the ventral base, the outer angle

pointed, the posterior margin slightly convex.

Color: Entire body and fins uniform blackish brown.

Type.—Cat. No. 72284, U.S.N.M., a female specimen 43 cm. long

(19.5 cm. from tip of snout to supracaudal, 23.5 cm. from beginning

of supracaudal to tip of filament), taken with a beam trawl on January

15, 1908, at station 5111 Gat. 13° 45' 15'' N.; long. 120° 46' 30" E.),

off Sombrero Island, west coast of Luzon, at a depth of 236 fathoms.

This species most closely resembles C. mirahilis Collett, but differs

in having a smaller eye; higher first dorsal, with longer, more slender

spine; higher second dorsal; less extensive subcaudal; longer pec-

torals, different coloration, etc.

Named for Prof. Bashford Dean, of Columbia University, in recog-

nition of his able studies of the chimseras.

RHINOCHIM-ERA PACIFICA (Mitsukuri).

The collection contains an egg capsule of a RhinocJiimsera brought

up in a beam trawl at station 5656 (lat. 3° 17' 40" S.; long. 120° 36'

45" E.), in the Gulf of Boni, Celebes, from a depth of 484 fathoms.

Other fishes taken at this station were Ccdorkynchus, Neoscopelus, a

leptocephalid, a halieuteid, and several small eels. This capsule

agrees perfectly with the one described as being produced by
R. pacifica, * heretofore known only from Japan.

» Dean, ChimEeroid Fishes and their Development, p. 38.
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DESCRIPTIONS OF NEW SPECIES OF PARASITIC COPE-
PODS IN THE COLLECTIONS OF THE UNITED STATES
NATIONAL MUSEUM.

By Charles Branch Wilson,

Of the Department of Biology, State Normal School, Westfield, Mass.

INTRODUCTORY.

The species described in the foilowing paper were obtained from

different sources, the first two from the American Museum of Natural

History of New York City, and the hist three from the United States

National Museum. The two former were sent to the author for

identification. After it had been determined that they represented

new species of Argulus and Aclitheinus, respectively, the American

Museum very courteously allowed duphcates to be selected from them
and deposited in the National Museum to serve as cotypes of the

species. The other three species were all taken from the gills of a

single fish, a Polynemus tetradactylus , from Batavia, Java, from the

collection of the United States National Museum. These three

belong to the genera Caligus, Parapetalus, and Lemanthropns,

respectively. The first of these had been very imperfectly described

and figured by Bassett-Smith, the second was wrongly referred by
the same author to the genus Caligus, while the third is new to science.

A brief record is here introduced of the finding, on the California

coast, of another species, Achtheinus dentatus, wliicli had previously

been recorded only from South America.

In aU, therefore, the present paper deals with six species, of which
three are new.

DESCRIPTIONS OF NEW SPECIES.

ARGULUS INGENS, new species.

Plates 30 and 31, fig. 7.

Female.—Carapace elliptical, one-sixth longer than wide; antero-

lateral sinuses sharply defined but not very deep; posterior sinus

narrow, two-fifths the length of the carapace, with parallel sides;

lobes not quite reaching the abdomen and narrowed posteriorly, but
covering all of the swimming legs except the very tips.

Proceedings U. S. National Museum, Vol. 42—No. 1900.
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Respiratory tracts of peculiar shape, as shown in figure 5, the

smaller tract a perfect circle, 1 mm. in diameter, set into the inner

side of the larger one; the latter made up of an anterior circular area

the same size as the small area, a narrow neck around the latter, and

an elongate posterior portion, abruptly widened into a triangle with

rounded corners and with a triangular incision on its anterior margin

just behind the small area.

Abdomen broadly ovate, one-half the length of the carapace, the

base projecting forward as a broadly rounded lobe on either side of

the last thorax segment, so as almost to meet the carapace lobes ;

.

anal sinus triangular, four-sevenths the length of the abdomen, with

triangular and acuminate lobes; papillae lateral, at the center of the

sides of the sinus, linear and each tipped with three small setse.

Sucking disks, each one-fourth the width of the carapace, situated

far forward and so close together that their inner margins almost

touch; supporting rays of the margin made up of a series of oblong

rods placed end to end and diminishing regularly and rapidly in size

outward (see fig. 6)

.

There are two small tactile papillae just behind the opening of the

oviduct, their convex sides touching on the midline, their anterior

ends enlarged into circular pads.

Antennae of medium size, the first pair with comparatively small

claws on the basal joint, the three terminal joints very slender and

scarcely reaching beyond the tip of the basal joint; second pair

long and slender, armed with only a few minute spines on the two

terminal joints, but with a large and sharp spine just behind the base

of the proximal joint. Maxillipeds stout, the terminal joint small

and tipped with three tiny claws, the third joint with a broad lamellar

process on its ventral surface near the proximal end, the basal joint

with a triangular plate, whose two outer teeth are close together

and at some distance from the inner one, all the teeth of medium
length and acuminate.

There are two pairs of accessory spines close to the midline opposite

the bases of the maxillipeds. All four pairs of swimming legs are

furnished with flagella, and the bases of the fourth legs are pro-

duced into boot-like tactile processes not quite reaching the lateral

margins of the abdomen. The mouth-tube is long and narrow with

the opening on the ventral surface and singularly square in outline.

Male.—General shape similar to that of the female, but the anterior

margin of the cephaHc area projects much more strongly, the lateral

lobes of the carapace are much longer, overlapping the abdomen
considerably and leaving a much narrower posterior sinus. The
anterior corners of the abdomen are produced into narrow knobs or

processes, extending forward and outward. In the accessory sexual

organs the basal joints of the first legs are produced backward and
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fringed with a dense row of long fine liairs; tlie proximal joint of tli<>

second legs has a lunate process on the ventral surface near the distal

end, the two ends of the process curving over ventrally toward each

other; the proximal joint of the tlurd legs has a finger-like process

at the distal anterior corner and a dense tuft of fine hairs opposite

on the posterior margin; the fourth legs have the usual peg on the

anterior distal margin of the basal joint, while the booMike process

is fringed with long and very fine hairs (see fig. 4).

The accessory sexual apparatus is thus more complicated than

usual and is peculiar for the abundance of dense hair fringes.

Color (preserved material, both sexes) a uniform yellowish brown,

marked with small spots of darker brown over most of the carapace

and the center of the abdomen.

Total length of female, 21.5 to 25 mm. ; of male, 16 mm. Carapace

of female, 14.5 mm. long, 12.5 mm. wide. Abdomen, 7 nam. long, 5.5

mm. wide. Carapace of male, 12 mm. long, 9 mm. wide.

dngens, of very large size.)

This species can be recognized by its great size, by the approxima-

tion of the two outer spines on the basal plate of the maxilliped, and
by the complicated accessory sexual apparatus of the male, particu-

larly by the dense hair fringes. This is by far the largest American
species, and the only foreign species that surpasses it is A. scutiformis

Thiele, the female of which is sometimes 30 mm. long.

Two females and a male of this species were obtained by the Ameri-

can Museum of Natural History, tlirough Dr. L. Hussakof, from the

mouth of the alligator gar, Lepisosieus tristoschus (Bloch and Schnei-

der), in Moon Lake, Mississippi. The male and one female are made
the types of the species and are retained by the American Museum.
The other female becomes a cotype in the National Museum with Cat.

No. 42290, U.S.N.M.

ACHTHEmUS PINGUIS, new species.

Plate 31, figs. 8-14, and plate 32, figs. 15-21.

Female.—General form more like that of Perissopus than either of

the species hitherto described. Carapace trapezoidal, widest across

the posterior border, considerably narrowed anteriorly, with nearly

straight sides.

Frontal plates thoroughly fused with the head, their anterior margin

entire and evenly rounded, with a shallow sinus at the center.

Posterior margin of carapace with flattened curves, somewhat
reentrant at the center; posterior sinuses shallow and narrow, pos-

terior lobes sliort and blunt; lateral areas narrow, with the transverse

grooves practically obliterated, appearing only as slight notches on the

lateral margins. Dorsal i)lates covering the fused second antl third

thorax segments, of the same width as the carapace, elliptical, sepa-
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rated to their very bases and not quite meeting on the midline. Dor-

sal plates on the fourth segment ovate, widened posteriori}^ so as just

to meet, one-eighth wider than the first pair and projecting behind

the latter only one-fifth of their length.

Genital segment one-fourth wider and longer than the carapace,

with strongly convex sides and well-rounded posterior corners; pos-

terior sinus wide and deep, with nearly parallel sides.

Abdomen one-jointed and triangular, much wider than long, with a

narrow, slit-hke posterior sinus ; anal laminae broad, strongly flattened,

widely separated, and not reaching the posterior margin of the genital

segment, each tipped with three minute spines.

At the base of the abdomen on either side is a small accessory lobe

which doubtless represents the rudiments of the sixth segment.

The egg strings are relatively narrow, and give evidence of being

quite long, though no unbroken ones have as yet been obtained; the

eggs are exceptionally thin and very numerous.

Basal joint of the first antennae swollen, considerably wider but

shorter than the terminal joint, both joints sparsely armed with setae.

Second antennae stout, the terminal claw strongly curved ; maxillae

in the form of flattened plates on either side of the base of the mouth

tube. In the maxillipeds the pad on the basal joint is large and

swollen, the terminal claw is long and stout and fits into a depression

in the pad near its inner end (see fig. 16).

All four pairs of legs are small and rudimentary and destitute of

plumose setae, but they are distinctly biramose, the rami of the first

three pairs two-jointed, with the joints about equal in size, of the

fourth pair one-jointed, with minute spines on the exopod only.

Just outside of each exopod there is a small papilla tipped with a

short and weak spine. The fifth legs are in the form of long and nar-

row papillae projecting from the ventral surface of the posterior lobes,

each tipped with a single short spine. Cement glands similar to those

of oblongus, but relatively larger, and with the divisions more plainly

visible (see fig. 21).

Total length, 5.75 mm. Carapace, 2.33 mm. long, 2.4 mm. wide.

Both pairs of dorsal plates 1.2 mm. long, first pair each 1.2 mm. wide,

second pair each 1.4 mm. wide. Genital segment, 3 mm. long, 3.1 mm.
wide. Egg strings, 0.3 mm. wide and at least 8 mm. long.

Male.—A Nogaus form, short and thickset. Carapace horseshoe-

shaped, tlu-ee-sevenths of the entire length, and including the lobes a

little longer than wide, with a squarely truncated posterior margin.

Frontal plates distinct, separated from the carapace by well-defined

grooves, narrowed to a point on the median line, but increasing in

width toward the lateral margins, where each ends in a rounded lobe

projecting over the base of the antenna; a well-defined but shallow

sinus on the median line between the plates. Lateral areas narrow,
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with the transverse groove considerably posterior to the center. Pos-

terior lobes long, narrowed posteriorly, and curved sUghtly inward,

projecting over two-thirds of the length of the fused second and thn-d

thorax segments, and bordered with an exceptionally wide transpar-

ent margin.
. .

Eyes separated, placed well forward, and arranged m a semicu-cle,

the median one posterior.

Second and third thorax segments fused, with only a faint dorsal

groove to indicate the union, and no rounding of the anterior corners

of the third segment. These fused segments are three-fifths the

width and half the length of the carapace, with a good-sized lobe

projecting from the lateral margin on either side near the center,

which represent the lobes commonly found at the posterior corners

of the second segment in Nogaus forms. Fourth segment free, three-

fifths of the width of the fused segments, with both the anterior and

posterior corners rounded in the usual manner.

Genital segment the same length and width, which is seven-ninths

the width of the fourth segment, narrowed anteriorly and posteriorly

with a shght protuberance on each lateral margin near the posterior

end.

Abdomen triangular, two-thirds the width of the genital segment

and nearly twice as wide as long; anal laminae small and semicir-

cular, each armed with four plumose setae of about the same length.

Appendages similar to those of the female, except for the usual

sex modifications.

MaxiUipeds with a second large claw in place of the pad borne by

the female, the two claws shutting past each other hke a pair of

scissors. Swimming legs with plumose setae as well as spines and

with a small spine on the basal joint outside of each exopod.

Total length, 3 mm. Carapace (including posterior lobes), 1.75

mm. long, 1.62 mm. wide. Fused segments, 0.62 mm. long, 1 mm.

wide. Genital segment, 0.5 mm. long and wide. Color (preserved

material), a uniform cinnamon browm, becoming lighter and yellowish

in the thinner portions of the carapace.

{pinguis, stout, plump.)

This is the first male to be described for the genus Achtheinus, and

as it establishes a new genus type among the Nogaus forms we may

make for it the following diagnosis, corresponding to those already

established for other genera: *

Genus Achtheinus (male).—Carapace large horseshoe-shaped, with-

out conspicilla or accessory lobes. Genital segment not enlarged
;
two

pairs of legs visible dorsally; abdomen one-jointed, triangular; anal

laminge very small and semicircular; legs all biramose, rami of first

three pairs two-jointed, of fourth pair one-jointed; maxillte broad and

> Proc. U. S. Nat. Mus., vol. 33, 1908, p. 446.
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laminate; maxillipeds moderately swollen, with two stout claws, shut-

ting past each other like scissor blades.

Achtheinus pinguis, new male type.

This species is readily distinguished from oUongus by the shorter

and wider carapace, by the separation of the two pairs of thoracic

plates to their very base, by the great enlargement of the genital seg-

ment in the female, and by the accessory lobes at the base of the

abdomen. It differs from dentatus in its relatively shorter and

plumper form, in the fact that the carapace is as wide as the two

pairs of thorax plates, in the shape of the posterior sinus of the genital

segment, and in the fact that its second antennae are not toothed.

Three females and two males were obtained by the American

Museum of Natural History through Dr. L. Hussakof from the pec-

toral fin of a sawfish, Pliotrema warreni, off the Cape of Good Hope

in 40 fathoms of water.

Two of the females and one male become the types of the species

and are retained by the American Museum, the other male and female

are made cotypes and are deposited in the United States National

Museum under Cat. No. 42302, U.S.N.M.

ACHTHEINUS DENTATUS Wilson.

Achtheinus dentatus Wilson, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 630, pi. 67.

Another finely preserved female of this species has been taken from

the tail of one of the cow sharks, Notorhynchus maculatus, on the Cali-

fornia coast. It has been given Cat. No. 42274, U.S.N.M., and is

worthy of record because it was obtained from a new host and one

which is common on our own western coast. This makes the species

North American, although the types were obtained off the coast of

Peru in South America.

CALIGUS PHIPSONI Bassett-Smith.

Caligus phipsoni Bassett-Smith, Ann. and Mag. Nat. Hist., ser. 7, vol. 1, p. 7,

pi. 3, figs. 3 and 4.

Plate 32, fig. 22, and plate 33, figs. 23 to 27.

Both sexes of this species were obtained by Smith from the inner

surface of the gills of Cyhium guttatum at Bombay and were described

in the above-mentioned paper. Since his text and figures do not

agree in several particulars, and since his description omits some of

the most important characters, the following notes are here presented

as supplementary. They are based upon specimens taken from the

gills of Polynemus tetradactylus, at Batavia, Java, by Dr. Owen Bryant
and Mr. William Palmer. These specimens have been placed in the

National Museum and numbered 42304, U.S.N.M.
Smith states that his species ''resembles C. irritans HeUer, but

differs in having the cephalothorax rather broader, the furcula larger,

the abdomen single-jointed, and in the arrangement of the bristles

on the caudal plates."
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With the exception of the jointing of the abdomen, these differences

are varietal rather than specific, nor do Smith's figures add anything

further. But the female of phipsoni has a maxillary hook so small

that it was entirely overlooked by Smith, while in irritans the hook is

nearly as large and prominent as the second antennsB. In pMpsoni

the first maxillae are broadly triangular, destitute of the rudimentary

exopod, and do not reach the tip of the mouth tube; in irritans they

are abruptly narrowed .close to the base; they have a large rudimen-

tary exopod, and they reach far beyond the tip of the mouth tube.

This latter is relatively very much wider in irritans, and the chitin

framework is altogether different in the two species.

In the male pliipsoni the maxilliped is scarcely larger than that of

the female and no different; in irritans the maxilliped of the male is

greatly enlarged, and its basal joint is armed with two or three

wicked spines or catches, into which the terminal claw shuts.

The third legs of the two species differ in size, shape, and the

number and arrangement of the plumose setae and spines. In

pliipsoni the rami of these legs are so widely separated and project

so Httle from the basal apron as to be invisible in dorsal \'iew; in

irritans they are quite prominent and much closer together. In the

fourth legs of the present species the three claws on the terminal

joint are all about the same length and a trifle shorter than those

at the outer corners of the second and third joints. Smith makes
no mention of the first maxillae, which are broad and sharp-pointed,

with the shape of an equilateral triangle.

PARAPETALUS mRSUTUS (Bassett-Smith).

Caligus hirsutus Bassett-Smith, Ann. and Mag. Nat. Hist., eer. 7, vol. 1, p. 6,

pi. 3, figs. 1 and 2.

Plate 33, figs. 28 to 35.

Both sexes of this species were found in the gill cavity of Polyne-

mus tetradactylus at Bombay, India, by Bassett-Smith and were
described by him as a new species of Caligus. But they belong to

the genus Parapetalus rather than Caligus for the following reasons:

1. The genital segment is prolonged at the posterior corners into a
broad, two-lobed wing, and the sides of the abdomen also are flat-

tened into broad wings. 2. The grooving of the carapace is different

from that found in Caligus, or in any of the Caliginse, and resembles
much more that in the Euryphorinje. 3. The fourth legs are short

and tliickset, and the three terminal joints are sohdly fused and
armed with winged spines. 4. The egg strings are long and thread-

like, similar to those of Lernanihropus, and not at all like the com-
paratively plump strings of Caligus and LepeopTitheirus.

Besides locating his specimens in tlie wrong genus, Smith made
several blunders in describing them. Of tlie female he states ''Cepli-

alothorax oval, nearly twice as long as broad, about one-tliird the
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total length" (p. 7). But his figure, as well as the one here pub-

lished, shows that the cephalothorax is elliptical rather than oval

and of nearly the same width and length. A little further on the

same page he adds, "Palp at the base of first maxilliped long and

sharp." His figure and the one here given show that this "palp"

is really the first maxilla and is not connected at all with the "first

maxilliped." In describing the fourth legs he states that the last

joint has "on its inner border tliree setae." In his enlarged figure

of these legs he has represented four setae on the last joint, none

on the third joint, and one on the second joint. Of course the

setee are on the outer border instead of the inner, and in the present

specimens there are three on the last joint, one on the third, and

one on the second, in accordance with his description but at variance

with his figure. He says nothing about the egg strings and shows

only the stumps of them in his figure. But they are narrow and

threadUke and as long as the entire body. The eggs are thin and

very similar to those of Lernanthroims and other Dichelestiids, and

not at aU like those of Caligus.

In the grooving of the dorsal surface of the carapace the sides of

the H are extremely irregular, the lower half being strongly convex

outward, while the upper half rims to a notch on either side in the

edge of the carapace. This is not like Caligus, but does resemble

that found in the Euryphorinae.

The present specimens include two females with egg strings, taken

from the same host, Polynemus tetradactylus , at Batavia, Java.

They have received the catalogue number 42295, U.S.N.M.

LERNANTHROPUS LAPPACEUS, new species.

Plate 34.

Female.—General body form elongate and pear-shaped, consider-

ably widened posteriorly; cephalothorax ovate, one-fifth the entire

length, only two-thirds as wide as the remainder of the thorax;

carapace projecting strongly at the sides and in front and rolled

ventrally over the mouth parts and the fii-st two pairs of swimming
legs.

Second and third segments thoroughly fused, with no signs of

demarcation, the two together barrel-shaped, with strongly convex

sides. Dorsal plate of the fourth segment twice the width of the

fused second and third segments, oval in outline, with a squarely

truncated posterior margin which considerably overlaps the bases

of the egg strings and the fourth and fifth legs.

Fifth segment, genital segment, and abdomen short and broad,

but well defined; anal laminse short, conical, and unarmed. Egg
strings narrow and one-third as long again as the entire body; eggs

thin, about 150 in each string.
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First antennae short and slender, only partially visible in dorsal

view; second pair stout, the basal joint considerably longer than the

terminal claw. First maxillae stout, the terminal joint as tliick as

the basal and tipped with three spines, the central one of which is

longer and stouter than the other two ; second maxillae with a slender

terminal claw. Basal joint of the maxilUpeds much swollen; termi-

nal claw conical, shorter than the basal joint, and slightly curved.

Exopods of the first two pairs of legs wider than the endopods

and considerably flattened. First exopod armed with five short and

sharply conical spines; second exopod also witJi five spines which are

narrow and bluntly pointed. Endopods of both pairs with a stout,

pear-shaped basal joint about as long as the exopod, and a stout

terminal spine half as long again as the basal joint. Third legs of

the usual plicate form, short and stout and projecting at right angles

to the body axis. Fourth legs projecting half their length beliind

the posterior margin of the dorsal plate; rami flattened and armed

posteriorly around their margins with a broad band composed of

rows of papillate processes, each of which bears from three to five

short and sharp spines. So far as known no armature of this sort

has ever been observed on any other species of the genus. Conse-

quently this character alone will serve to distinguish the present

species, since it is very prominent.

Color a brownish-yellow without pigment; egg strings dark cinna-

mon-brown.

Total length (including fourth legs), 6 mm. Width of fourth dor-

sal plate, 2.15 mm. Length of cephalothorax, 0.9 mm. Width, 0.9

mm. Length of egg strings, 8 mm.
Male.—General body form oblong, two and a half times as long as

wide, somewhat widened posteriorly ; cephalothorax nearly circular, a

trifle wider than long with the lateral margins flattened ; antennal area

very short but projecting well laterally. Free thorax, genital seg-

ment, and abdomen well fused, without transverse grooves, but with

marginal invaginations indicating the segments; genital segment much
narrower than the free thorax ; anal laminae narrow, conical, and un-

armed. Mouth-parts and legs like those of the female, with these

difi'erences: The second antennae are larger and stouter; the terminal

claw of the maxilUpeds is relatively longer and more abruptly curved

;

the third legs are directed diagonally backwards; the spiny processes

are lacking on the inner margins of the fourth legs.

Color as in the female, but a little lighter.

Total length (including fourth legs), 2 mm. Width of cephal-

othorax, 0.51 mm. Width of fourth segment, 0.75 mm.
(lappaceus, burrlike, that is, armed with prickles like a burr, allud-

ing to the fourth legs.)

20441°—Proc.N.M.voI.42—12 16
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Three females and two males, all excellently preserved, were

obtained from the gills of Polynemus tetradactylus at Batavia, Java.

One female has been numbered 42303, U.S.N.M., and becomes the

type of the new species. The other two females and the two males have

received the catalogue number 42326, U.S.N.M., and become cotypes.

In addition to the spiny processes this species is further distin-

guished by the strong narrowing of the cephalothorax and the widen-

ing of the fourth dorsal plate. All the specimens of both sexes were

found fastened to the outside of the gill filaments, close to the upper

end of the gill arch.

EXPLANATION OF PLATES.

Plate 30.

Male and female of Argulus ingens, new species.

Fig. 1. Dorsal view of male.

2. First and second antenna of female.

3. Maxilliped.

4. Bases of the four pairs of swimming legs of the male, showing accessory

sexual organs.

5. Respiratory areas.

6. Three of the supporting rods in the edge of the sucking disk.

Plate 31.

Female of Argulus ingens, new species, and male of Achtheinus pinguis, new species.

Fig. 7. Dorsal view of female of Argulus ingens.

8. Dorsal view of male of Achtheinus pinguis.

9. Mouth tube and first maxillae of the same.

10. Maxilliped.

11-14. First, second, third, and fourth swimming legs.

Plate 32.

Females of Achtheinus pinguis, new species, and Caligus phipsoni Bassett-Smith.

Fig. 15. Dorsal view of female of Achtheinus pinguis.

16. MaxilUped of same.

17-20. First, second, third, and fourth swimming legs.

21. Ventral view of genital segment and abdomen, showing the cement glands

and nidimentary fifth and sixth legs.

22. Dorsal view of female of Caligus phipsoni.

Plate 33.

Females of Caligus phipsoni and Parapelalus hirsutu^ (Bassett-Smith).

Fig. 23. Second antenna and mouth-parts of Caligus phipsoni.

24. First swimming leg.

25. Furca.

26 and 27. Third and fourth swimming legs.

28. Dorsal view of female of Parapetalus hirsutus.

29. Second antenna, maxillary hook, mouth-tube, and maxilla.

30. Maxilliped.

31. Furca.

32-35. First, second, third, and fourth swimming legs.
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Plate 34.

Male and female of Lemantkropus lappaceus, new species.

Fig. 36. Dorsal view of male.

37. Dorsal view of female.

38. Mouth-parts of male.

39. Maxilliped of female.

40 and 41. First and second swimming legs.

42. Portion of ventral surface of fourth leg enlarged to show the small papillae

armed with sharp spines.
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Male and Female of Argulus ingens.

For explanation of plate see page 242.
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Female of Argulus ingens and Male of Achtheinus pinguis.

For explanation of plate see page 242.
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Females of Achtheinus pinquis and Caligus phipsoni.

For explanation of plate see page 242.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 42 PL. 33

Females of Caligus phipsoni and Parapetalus hirsutus.

For explanation of plate see page 242.
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Male and Female of Lernanthropus lappaceus.

For explanation of plate see page 243.





NOTES ON FRESH-WATER COPEPODA IN THE UNITEDSTATES NATIONAI. MUSETO.

By C. DwiGHT Marsh,

Of the UniUd states Department of Agriculture, Washington,

TT^^/c."?*'T
'''' ^^'""^ *^""^ ^«t^« ar« based have been in thpUnited States National Museum for some years and LVf /?k

were obtained in connection with the wo"k of the uleTstat . f'TComnussio^ The Florida collections were rnade by Dr W C Kendall, those from Sodus Bay bv Mr A T Wpprl • fvT Z- X'
ana, and Axton New yU, Z^':^^^:^'^'^^
Evermann, and the western collections by Doctor Evermami D^'Evermann and Meek, Meek and Alexander, and MessTcTx and

Following is a list of the localities in which copepods were foundand the names of the species identified in each:

COPEPODA FOUND IN PLANKTON COLLECTIONS RECEIVPn ppnx.UNITED STATES NATIONAL MUSEUM IN mi
^^""'^

Woods Hole, Massachusetta, fresh-water pond:
Diaptomus leptopus, var. piscina Forbes.
Cyclops viri<iis, var. americanus Marsh

Sodus Bay, New York:
Hotel dock, Leroys Island, to sandbar—

Diaptomus reighardi Marsh.
Cyclops albidus Jurine.

Cyclops viridis, var. brevispinosus Herrick
Sand bar to south end of Nub Island—

Diaptomus reighardi Marsh.
Cyclops viridis, var. hrevisjyinoms Herrick

East side, Leroys Island—
Cyclops albidus Jurine.

Cyclops serrulatus, var. elegans Herrick.
Cyclops leuckarti Claus.

Cyclops viridis, var. brevispinosus Herrick.
Diaptomus reighardi Marsh.

South end of Nub Island to hotel dock, Leroys Island-
tyclops vindis, var. brevispinosus Herrick.
Cyclops albidus Jurine.

Diaptomus reighardi Marsh.

Proceedings U. S. National Museum, Vol. 42-No. 1901.
245
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Axton, New York: .

Rock Pond

—

Cyclops leuckarti Claus.

Cyclops strenuus Fischer.

Pickerel Pond

—

Cyclops leucharti Claua.

Lake George, Florida:

South end

—

Eurytemora affinis Poppe.

Cyclops prasinus Fischer.

Cyclops, immature, probably leucharti.

Diaptomus, immature.

Four miles south of Draytons Island

—

Cyclops prasinus Fischer.

Diaptomus, immature, probably dorsalis Marsh.

Middle of lake—
Diaptomus dorsalis Marsh.

Cyclops leucharti Claus.

Lake Monroe, Florida:

Middle—
Diaptomus dorsalis Marsh.

Cyclops leucharti Claus.

Upper end

—

Diaptomus dorsalis Marsh.

Cyclops leucharti Claus.

Middle, between Sanford and Enterprise

—

Diaptomus dorsalis Marsh.

Cyclops leucharti Claus.

Just below railroad wharf

—

Cyclops serrulatu^ Fischer.

Little Lake George, Florida:

Opposite Beecher Point

—

Eurytemora affinis Poppe.

Diaptomus dorsalis Marsh.

Cyclops prasinus Fischer.

Cyclops leuckarti Claus.

No locality indicated

—

Eurytemora affinis Poppe.

Diaptomus dorsalis Marsh.

Cyclops leucharti Claus.

Cyclops serrulatus Fischer.

Cyclops prasinus Fischer.

Station No. 3, at black beacon 65

—

Eurytemora affinis Poppe.

Cyclops prasinus Fischer.

Diaptomus dorsalis Marsh.

Locality illegible

—

Eurytemora affinis Poppe

.

Cyclops prasinus Fischer

.

Diaptomus dorsalis Marsh.

About middle

—

Cyclops prasinus Fischer.

Station No. 1, black beacon 67

—

Eurytemora affinis Poppe.

Cyclops leucharti Claus.
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St. John's River, Florida:

Opposite Palatka

—

Cyclops prasinus Fischer.

Cyclops, immature, probably leuckarti.

Diaptomus, immature.

Fort Gates

—

Eurytemora affinis Poppe.

Cyclops prasinus Fischer.

Diaptomus dorsalis Marsh.

Black Bayou, Mississippi:

Eurytemora affinis Poppe.

Cyclops albidus Jurine.

Flat Lake, Louisiana:

Cyclops albidus Jurine. «

Eurytemora affinis Poppe.

San Marcos, Texas:

Cyclops albidus Jurine, immature.

Saginaw River, Michigan:

Cyclops serrulatus Fischer.

Cyclops albidus Jurine.

Gamblis Lake, Idaho:

Epischura nevadensis Lilliehorg.

Cyclops serrulatus Fischer.

Cyclops leuckarti Claus.

Cyclops albidus Jurine.

Lake Pend Oreille, Idaho:

July 6—
Cyclops bicuspidatus Claus.

Diaptomics ashlandi Marsh.

Epischura nevadensis Lilljeborg.

Mountain Creek, June 27

—

Epischura nevadensis Lilljeborg.

Diaptomus ashlandi Marsh.

Alturas Lake, Idaho:

8 p. m.

—

Diaptomus, no mature males, probably tyrelli Poppe.

Cyclops viridis Jurine.

6.30 p. m.—
Diaptomus, numerous, immature.

Cyclops viridii, var. americanus Marsh.

8.10 a. m.—
Diaptomus, numerous, immature, probably tyrelli Poppe.

Cyclops viridis, var. americanus Marsh.

7 p. m.—Same as above.

8 p. m.—Same as above.

Lake Washington, Washington, east side:

Diaptomus ashlandi Marsh.

Epischura nevadensis Lilljeborg.

Tsiltcoos Lake, Oregon:

Epischura nevadensis Lilljeborg.

Crater Lake, Oregon, towing from landing to island:

Diaptomus, one female, perhaps yranmca?!us Lilljeborg.

Del Monte Lake, Monterey, California:

Cyclops viridis, var. am^canus Marsh, 2 specimens.
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Hocketts Lake, California (in Kern River region):

No copepod8, but from other collections from Hocketts Lake were identified

—

Cyclops albidus Jurine.

Cyclops serrulatus, var. montanus Brady.

Diaptomus signicauda Lilljeborg.

Wliile most of the localities are new for the species, in the majority

of cases no special significance is to be attached to the new facts of

distribution. Cyclops hicuspidatus, C. leuckarti, C. albidus, C. ser-

rulatus, and C. prasinus occur not only all over the United States,

but are common in Europe and Asia, while some of these species

extend their range to Africa without any change of structure. C.

viridis in its varieties hrevispinosus and americanus occurs every-

where in the United States. The localities for Epischura nevadensis,

Diaptomus asJdandi, and D. tyrelli are not new. The localities of the

other species, however, are of particular interest and justify the more

extended statement following.

DIAPTOMUS LEPTOPUS, var. PISCINA Forbes.

This variety was originally described from collections made in

Montana. It has also been found in Manitoba, Alberta, and Colorado.

Diaptomus leptopus has seemed to be confined largely to the Missis-

sippi Valley, although it has been reported from Massachusetts.

Diaptomus leptopus, var. piscinse has not before been reported from

the eastern United States, so that its occurrence at Woods Hole is a

matter of some interest.

DIAPTOMUS DORSALIS Marsh.

This species was first found in collections made by Prof. E. A. Birge

in southern Louisiana, and up to the present time this has been the

only locality for the species. Its occurrence, therefore, in great num-
bers in the collections made in Florida is of importance as extending

the range of the species, because without doubt it will be found at

intervening points. It was found in Little Lake George, Lake Monroe,

and in the St. Johns River as far down as Palatka.

DIAPTOMUS REIGHARDI Marsh.

Specimens of this species were found in the collections made by
Mr. A. C. Weed in Sodus Bay, New York, July 26 and August 9, 1909.

These specimens are of much interest. D. reighardi was described

from material collected from a lake on Beaver Island in Lake Michi-

gan, and from Intermediate Lake, in the northern part of the southern

peninsula of Michigan. It was later found in collections made by
Dr. K. H. Ward in Crooked Lake, Michigan. Although extensive

collections have been made in the other lakes of Michigan and in Lake
Michigan, it has never been found in any other locality, and the suppo
sition has been that it was a rather closely localized species. From its-
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occurrence in Sodus Bay it is assumed that it will eventually be

found in bodies of water between Michigan and New York, and from

the fact that Sodus Bay is connected with Lake Ontario it might be

expected in that lake. The New York specimens correspond in every

detail with those found in Michigan.

EURYTEMORA AFFINIS Poppe.

This species is found very abundanth'^ in many places on the coast

of Europe, in salt, brackish, and fresh waters. It was fu-st reported

in America by Herrick,' who says that it lives in the shallow bays and

estuaries along the Gulf of Mexico. Foster,^ 1904, gives definite

localities near New Orleans, and Pearse,^ 1906, records its occurrence

on Nantucket Island, Massachusetts. Therefore its occurrence in

great numbers, in the museum collections from the St. Johns River

and Little Lake George, is no more than would be expected. Its

occurrence in Flat Lake, Louisiana, and Black Bayou, Mississippi,

however, is of a good deal of interest. Flat Lake is about 40 miles

from the Gulf, while Black Bayou is more than 200 miles from the

Gulf, and has an elevation of 144 feet. Inasmuch as Eurytemora

afflnis is commonl}' considered a salt-water form which is capable,

after migration, of continuing its existence in brackish or fresh water,

it is rather surprising to find it at a place so remote from salt water as

Black Bayou.

It may be noted, in tliis connection, that Nordqvist * states that

Eurytemora lacustris is found in lakes from 207 to 252 metere above

the sea.
CYCLOPS STRENUUS Fischer.

Cyclops strenuus Fischer, Bull. Soc. Imp. Moscou, vol. 24, 1851, pp. 419-425, pi.

9, figs. 12-22.—G. O. Sars, Forh. Vid. Selsk. Christiania, 1863, p. 236.—

Brady, Mon. Copepoda Brit. Isles, vol. 1, 1878, pp. 104-T05, p. 119, figs. 1-7.—

Herrick, 12th Ann. Kept. Geol. Nat. Hist. Surv. Minnesota, 1884, p. 147.

—

Daday, Math. 6s term^szettud. Kozl. Vonatk. a haz. viszony., 1885, pp. 216-

218.

—

Vosseler, Jahresh Ver. vat. Nat. Wurttemberg, 22 Jahrg., 1886, p.

195, pi. 14, figs. 18-22.

—

Richard, Rev. Sci. BourbonnaL^, vol. 1, 1888, pp.
61-62.

—

Lande, Materyjaly do Fauny Skorupiakow Widlonogich Krolestwa

Polskiego. Widlonogi Swobodnie Zyjace. I, Rodzina Cyclopy, 1890, pp. 53-

55, pi. 21, figs. 156-163, 165.—Schmeil, Zeitschr. Naturw. Halle, vol. 64, 1891,

p. 24.

—

Brady, Nat. Hist. Trans. Northumberland, Durham, and Newcastle-

upon-Tyne, vol. 11, 1891, p. 73, pi. 2, figs. 1-4.

—

Richard, Ann. Sci. Nat. Zool.,

vol. 21, 1891, pp. 227-228, pi. 6, fig. 18.—Schmeil, Deutschlanda freilebende

SQsswasser-Copepoden, Part 1. Cyclopidae, 1892, pp. 39-51, pi. 2, figs. 12-15.

—

Lande, Mem. Soc. Zool., vol. 5, 1892, p. 161.

—

Richard, Rev. Biol. Nord de la

France, vol. 5, 1893, p. 4.—Schmeil, Abh. Naturf. Ges. Halle, vol. 19, 1893-5.

pp. 20-23.—Herrick, Second Rept. State Zool. Minn., 1895, p. 99, pi. 23,

figs. 12-13.—Steuer, Verh. Zool. -hot. Ges., Wien, 1897, p. 4.—Matile, Bull.

» Twelfth Ann. Rept. Geol. and Nat. Hist. Surv. Minn., 1884, p. 182.

» Second Rep. Gulf Biol. Station, pp. 7,1-74.

» Anier. NaturalLst, vol. 40, p. 242.

* Die Calaniden Flnlands, 1888, p. 57.
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Soc. Natur. Moscou, 1897, No. 1, p. 122, pi. 2, fig. 6.—Lilljeborg, Kongl.

Svenska Vet.-Akad. Handl., vol. 35, 1901, p. 28, pi. 2, figs. 20-25.—

Grater, Rev. Suisse Zool., vol. 11, 1903, pp. 514-523, pi. 15, figs. 15 and

33.—VAN DouwE, Die Susswaeserfauna Deutschlanda, Heft. 2, 1909, pp.

24-25, figs. 69-71.

Cyclops brevicaudatus Claus, Das genus Cyclops, 1857, pp. 34-35, fig. 12; Die

frei lebenden Copepoden, 1863, p. 100.—Lubbock, Trans. Linn.Soc. London,

vol.24, 1863, pp. 200-201.—Fric, Arch. Naturw. Land. Bonmen, vol. 2, 1872,

Abth. 4, p. 221, fig. 15.—HoEK, TijdscTi. Ned. Dierk. Ver., vol. 3, 1876, pp.

15-17, pi. 2, figs. 1-9.

Cyclopsfurdfer Claus, Arch. f. Naturg., Jahrg. 23, vol. 1, 1857, p. 208-209, pi. 11,

figs. 14-16.

Cyclops smti/er G. O. Sars, Forh. Vid. Selsk. Christiania, 1863, p. 237.—

Lilljeborg, Kongl. Svenska Vet.-Akad. Handl., vol. 85, 1901, p. 33, pi. 2,

figs. 26-27.

Cyclops abyssorum G. O. Sars, Forh. Vid. Selsk. Christiania, 1863, p. 238.

—

Brady, Nat. Hist. Trans. Northumberland, Durham, and Newcastle-upon-

Tyne, vol. 11, 1891, p. 73, pi. 3, figs. 1-9.

Cyclops clausii Lubbock, Trans. Linn. Soc. London, vol. 24, 1863, pp. 201-202, pi.

31, figs. 12-14.

Cyclops vicinus Uljanin, Schrift. Ges. Freunden Naturw. Moskau, vol. 11, 1875,

pp. 30-31, pi. 10, figs. 1-7.

—

Lande, Materyjaly do Fauny Skorupiakow

Widlonogich Krolestwa Polskiego. Widlonogi Swobodnie Zyjace, I, Rodzina

Cyclopy, 1890, pp. 47-19, pi. 16, figs. 33-41; pi. 21, fig. 164.—Brady, Nat.

Hist. Trans. Northumberland, Durham, and Newcastle-upon-Tyne, vol. 11,

pt. 1, 1891, p. 12, pi. 1, figs. 6-9.

—

Lilljeborg, Kongl. Svenska Vet.-

Akad. Handl., vol. 35, 1901, p. 26, pi. 2, figs. 16-19.

Cyclops fedtschenkoi Uljanin, Schrift. Ges. Freunden Naturw. Moskau, vol. 11,

1875, pp. 31-32, pi. 12, fig. 10.

Cyclops pulchellus Brady, Mon. Copepoda Brit. Isles, vol. 1, 1878, pp. 107-108,

pi. 17, figs. 1-3.

Cyclops claudiopolitanus Daday, Math, es term^szettud. Kozl. Vonatk. a haz.

viszony, 1885, pp. 227-229, pi. 1, figs. 14-18.

Cyclops hungaricus Daday, Math, ^s term^szettud. Kozl. Vonatk. a haz. viszony,

1885, pp. 230-233, pi. 2, figs. 9-12.

Cyclops bodamicus Vosseler, Jahresh. Ver. Vat. Nat. Wiirttemberg, 22 Jahrg.,

1886, p. 193, pi. 5, figs. 13-18.

Cyclops luciduliis Vosseler, Jahresh. Ver. Vat. Nat. Wiirttemberg, 22 Jahrg.,

1886, p. 196, pi. 5, figs. 1-12.

—

^Thallwitz, Jahresb. ornith. Beobacht. Stat.

Sachsen, vol. 5, 1890, p. SO.

Cyclops quadricornis Sostaric, Rad. Jugoslav, akad., vol. 92, 1888, pp. 62-64,

pi. 1, fig. 5.

Cyclops strenuus, var. vidna Fri6 and Vavra, Arch. Naturw. Land. Bohmen,
vol. 9, 1893, pp. 57-58, figs. 44a and 446.

Cyclops miniatus Lilljeborg, Kong. Svenska Vet.-Akad. Handl., vol. 35, 1901,

p. 24, pi. 2, figs. 13-15.

Cyclops holensis Lilueborg, Kong. Svenska Vet.-Akad. Handl., vol. 35, 1901,

p. 21, pi. 2, figs. 11-12.

Inasmuch as Cyclops strenuus has not before been found in America,

a somewhat detailed description of the species is given.

The cephalothorax (fig. 1) is broadly oval, the posterior segments

being much wider than in most of the species of Cyclops; the breadth

is about one-haK the length. The front is markedly produced. The
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posterior corners of the first and second segments in the female are

rounded, the third is either slightly produced backward or rounded,

while the fourth and fifth are produced outward and backward in

prominent points. The form of the fourth and fifth segments of the

cephalothorax is a marked characteristic of this species. The fifth

segment varies considerably in its form. Figures 2 and 3 show forms

from specimens collected near Damascus. Specimens from Axton

dui)Ucated these forms. The fourth and fifth cephalothoracic seg-

ments of the male do not have the characteristic form of those

found in the female.

The first abdominal segment about equals in length the remaining

segments of the abdomen; the anterior end, while much narrower

than the last cephalothoracic

segment is nearly twice as wide

as the posterior. The posterior

margins of all the abdominal

segments except the last are

dentate; the last segment is

armed with minute spines.

Fig. 1.—Cyclops
strenuus, female.

X S6.

Figs. 2-3.—Cyclops strenuus,

last cephalothoracic seg-

MENT. X "3.

Figs. 4-5.—C y c l o p s

STRENtraS. 4, FtTRCA OF
SPECIMEN FROM SYRIA,

fi, FURCA OF SPECIMEN

FROM AXTON, New
York. X US.

The branches of the furca are diverging, elongate, the length rela-

tively to the rest of the abdomen being variable, but frequently

equalUng the last three abdominal segments. The inner margin is

cihate, and running the length of the dorsal surface, there is a some-

what irregular cuticular ridge; this ridge is not found in males or in

immature specimens. The outer margin has an indentation at about

one-tliird its length, and the lateral seta is set well toward the end.

The terminal setae are rather short and weak. Figure 4 shows the

furca of a specimen from Syria and is t3q)ical in its structure. Figure

5 is from an Axton specimen and ditl'ers from the type in that it is

shorter, the lateral seta is set well back from the end of the segment,

and the cuticular ridge of the doi-sal surface is lacking; inasmuch as

no egg-bearing females were found in the Axton collections, it is

probable that the specimens were not quite mature.
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The first antennae are 1 T-segmented and reach about to the third

cephalothoracic segment. The twelfth segment has a sensory

club. The last three antennal seg-

ments bear a hyalme lamella with

a somewhat UTegular row of veiy

minute spines. This structure is

Fig. 6.—Cyclops strenuus.

second antenna. x 148.

Figs. 7-8.—Cyclops stkenucts. 7, Terminal
segments of antenna of female from syria.

8, Terminal segments of female from Ax-
ton, New York. X 292.

shown in figures 7 and 8. Figure

7 is from a Syrian specimen and

figure 8 is from a specimen col-

lected at Axton, New York. These

are drawn to the same scale and
show the relative sizes from the two

locahties. The second antenna, shown in figure 6, has no distinctive

characteristics.

The spinous armature of the terminal segments of the exopodites

of the swimming feet is represented by
the formula 3, 4, 3, 3. This formula

held true in all the specimens which
have passed through the author's

hands. Schmeil says that it may be

also 2, 3, 3, 3, or 3, 3, 3, 3. Figures 9

and 1 show the structure of the termi-

nal segments of the second and fourth

feet.

The fifth foot is composed of two

segments. The basal segment is

commonly broader than long, but

is somewhat variable in its rela-

tive dimensions; it bears at its

outer distal angle a rather short plumose seta. The second segment
is about twice as long as broad; it bears at its distal extremity a long

plumose seta and about midway of its inner margin a stout serrate

spine; distad of the spine the segment is about half as wide as the

Figs. 9-10.—Cyclops strenttcs. 9, Termi-
nal segment of exopodite of second
foot. 10, Terminal segment of exopo-
dite of fourth foot. X 148.
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Figs. 11-12.—Cyclops .strencus. 11,

Fifth FOOT OF SPECIMEN FROM Syria.

12, FliTH FOOT OF SPECIMEN FROM
AXTON, New York. X 292.

This apparently

basal portion. There is a group of small spines at the outer distal

angle of this segment and at the base of the lateral spine. Figure 11

is the fifth foot of a Syrian specimen and

figure 12 the same structure from an Ax-

ton specimen, drawn to the same scale.

The form of the receptaculum seminis

is shown in figure 13. The form of the

labrum is shown in figure 14. The sec-

ond row of teeth is very distinct. Not

enough specimens were examined to

make sure that this, which has not been

mentioned by other authors, is a con-

stant structure, but it is interesting to

note that Brady* in his figure of the

labrum has a line where the author has

found minute teeth; the row of teeth by

a lower magnification appeal's as a line.

In all the specimens examined there

was an absence of the customary seta on

the basal segment of the fourth swimming foot

has not been noted by other authors.

Schmeil gives as the average length of females 1.5 to 2.5 mm.
The females of the Axton collections

average 1.35 mm, the largest examined
measuring 1.525 mm.

Cyclops strenuus is widely distributed

in Europe, Asia, and northern Africa,

but has not been reported before from
America. It is distinctly a cold water

form occurring most abundantly in the

colder months.

Dr. B. W. Evermann collected it in

Rock Pond, Axton, New York, on April

30. It seems strange that it has never

been seen before, for it is probable that

it is a form of wide distribution in

America.

In the synonymy, for the most part,

Schmeil has been followed. Granting the

limits of variation as stated by him, the

Figs. i3-i4.-cyc..ops strenuus. 13. species pubhshed by Lilljeborg in 1901,
Outline of receptaculum seminis. scutifer, vidnus, miniatus, and Jcolensis
X 148. 14, Labrum. x 292.

i. i j i -j j • .• j -xshould be considered as varieties, and it

would be a matter of pereonal opinion whether or not it is worth

while to recognize them under distinct names.

» 187S, pi. 19, fig 3.
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DESCRIPTIONS OF CERTAIN SPECIES OF WASPS OF THE
FAiMILY SPHECID^.

By Henry T. Fernald,

Of the Massachusetts Agricultural College, Amherst, Massachusetts.

The following descriptions and notes have accumulated since the

publication of my paper on tliis group, in the Proceedings of the

United States National Museum, in 1906. Nearly all that has been

added to our knowledge of the group since that time has come as the

result of additions to the collections of the United States National

Museum.
CHLORION MANDIBULARIS (Cresson).

This species was described from a single female specimen taken in

Cuba by Gundlach, and the redescription given by me* was prepared

from the type.

Another specimen collected in Santo Domingo and now in the United

States National Museum enables me to determine more definitely

which characters given in the above paper are individual and wliich

are of specific importance.

The characters in which this specimen differs from the type are as

follows

:

Pubescence everywhere silvery. Clypeus with a shght, bilobed

median projection on its anterior margin. Greatest width of cheeks

behind the eyes at about the middle of the head. Scape of antenna

very faintly ferruginous below. Lateral pubescent bands of meso-

notum meeting posteriorly; anterior median groove not pubescent;

post-scutellar pubescence only at the sides, not in the middle ; dorsum
of median segment thicldy clothed with wliite hairs and with a trace

of pubescence on each side above the petiole. Abdomen about

equally pointed in outUne at each end ; the first dorsal plate sericeous

;

the second, third, and fourth glistening and with a bluish reflection.

Hairs on the last two abdominal plates above, brownish; terminal

plate rather more acuminate than "rounded acuminate." Wings

1 Proc. U. S. Nat. Mus., vol. 31, 1906, p. 410.
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slightly fuliginous, least so basally, %vith a slight violet reflection.

Tegulffi dark brown. Anterior coxjb pubescent in front; fore meta-

tarsi with nine comb teeth hardly longer than half the metatarsus.

All the tibiae and tarsi very dark brown. One female, 20 mm.
Otherwise as described in my paper ^

CHLORION RESINIPES Fernald.

This has heretofore been known only from the female. A male now
in the collection of the United States National Museum, which I

have examined, has made possible the preparation of the following

description:

The male of tliis species differs from the description of the female

published in 1906^ as follows:

Clypeus quite long and convex, its anterior margin slightly exca-

vated in the middle, but with a rounded projection at the central third

of the excavation. The surface of this plate entirely covered mth
pubescence, but without any backward extension of the ferruginous

color from the middle of the anterior margin. Outer ends of the

longer clypeal hairs not tipped with black. Distance between the

lateral ocelli equal to or slightly greater than from them to the eyes.

Cheek less than half the wddth of the eye at its widest point. Scape of

antenna faintly ferruginous beneath. Lateral mesonotal pubescent

bands not meeting behind. Pubescence absent on the posterior end

of the median segment and along the stigmatal groove. There is no

sericeous band between the middle and hind coxae (nor on a female in

tliis lot). Petiole slightly bent, the projection of the curve being

downward, and on its posterior third ; as long as the second segment

of the posterior tarsus. Abdomen dull ferruginous, darker behind;

with a black spot on the first dorsal plate on each side rather toward

its posterior margin, and with a median triangular spot, apex forward,

at the anterior margin of the second plate (these markings are proba-

bly variable). Entire dorsal surface of the abdomen yellowish seri-

ceous and with coarse yellowish hairs on the last two plates. Ter-

minal plate broadly rounded in the middle and with a slight median
longitudinal ridge. Beneath, plates three to seven are coarsely yel-

low sericeous, the hinder margins of the fourth to seventh plates

emarginate, the emargination increasing posteriorly, and with the

hairs longer and coarser toward the sides, almost forming lateral tufts

on the sixth and seventh plates. Terminal plate truncate, rather

sharply acuminate from the center of the truncation. Wings with no

yellow tinge, evenly, slightly fuliginous and with a decided violet

reflection. Tegulse dark, almost black, but with traces of ferruginous

iProc. U. S. Nat. Mus., vol. 31, 1906, pp. 291-423. 2 Idem, p. 386.
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here and there. Trochanters partly black, the hinder pair least so.

Otherwise as in the female.

Length, 21 mm.
San Francisco Mountains, Santo Domingo, West Indies, June 9,

1005; Aug. Busck. collector.

CHLORION FLAVITARSIS Fernald.

It may be desirable to note here that Chlorion Jlavitarsis Fernald

was given a. new name in the paper on these insects in the Proceedings

of the United States National Museum, mentioned above, because the

specific n&me Jlavipes Smith was preoccupied.

CHLORION BRIDWELLI (Fernald),

A specimen from Union County, Illinois, in the collection of the

University of lUinois considerably extends the range of this species

beyond what has been previously recorded.

CHLORION PENNSYLVANICUM (Linnaeus).

It was stated * that this species should occur in the mountainous

regions of Mexico. Tliis has since been sustained by the capture of

a female in Sonora, Mexico, now in the United States National

Museum collection.

CHLORION CmCHIMECUM (Saussure).

The distribution of tliis species may now be extended, a male 20

mm. long captured at Turrialba, Costa Rica, being in the collection

of Schild and Burgdorf in the United States National Museum.

CHLORION TEXANUM (Cresson).

This species has heretofore been reported only from Texas. It has

been taken by C. H, T. Townsend at Meadow Valley, Mexico.

» Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 407.





ADDITIONS TO THE WEST AJVIERICAN PYRAMIDELLID
xMOLLUSK FAUNA, WITH DESCRIPTIONS OF NEW SPE-
CIES.» •

By Paul Bartsch,

Assistant Curator, Division of MollusJcs, United States National Museum.

INTRODUCTION.

The publication of the monograph on the West American Pyra-

midellid Mollusks in 1909, as Bulletin 68 of the United States National

Museum, appears to have stimulated the workers in mollusks to fur-

ther efforts in this field, for there soon followed many requests from

west coast collectors for the examination of their collections and the

identification of their material. This has been cheerfully done and

has resulted in the addition of much new material, as well as an

increased knowledge of the distribution of the species previously

described. The data pertaining to the distribution of the West
American PyramideUidae will be shortly presented for publication in a

separate paper. The present paper will be confined to the presenta-

tion of the additions made since Bulletin 68 was issued, and to certain

corrections of errors, mostly in citation, which have been discovered

in that work.

In this connection I wish to express my thanks to all the corre-

spondents who have sent their material to me for examination, which

has made this increase of the knowledge of this group possible, and I

wish to especially thank Mr. John C. Macoun, of the Geological Sur-

vey of Canada, who was kind enough to send us the shells dredged in

Barkley Sound, Vancouver Island, British Columbia, which were

reported upon by Dr. W. H. Dall and the present writer in Memoir
No. 14 of the Department of Mines of the Geological Survey of Can-

ada. A report on a second sending from the same general locality

is now going through press. The laboi*s of Dr. Fred Baker, Miss

J. M. Cooke, Prof. F. W. Kelsey, and Mr. C. W. Gripp have added

materially to our knowledge of the fauna of the San Diego region;

' A supplement to the monograph on this group published as Bulletin (>8 of the I'nited States National

Miisfum December 13, 1909.
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of Mr. and Mrs. T. S. Oldroyd and Mrs. B. L. Baldridge to that

of San Pedro, California; and of Mr. S. S. Berry to that of the

vicinity of Monterey, CaHfornia. I wish also to express my sincere

thanks to Mr. Tom Iredale for calling attention to certain biblio-

graphical and other errors occurring in Bulletin 68, which are cor-

rected in the present paper.

The accompanying drawings were made by Miss Evelyn G. Mitchell.

When the monograph was prepared several publications were not

available for consultation, among them the Synopsis of the British

Museum for 1840 and 1842, which made it necessary to use secondary

quotations, and has led to some slight errors. Another work, by De
FoHn, D'une Methode de Classification pour les Coquilles de la

famille des Chemnitzidae,^ had escaped our attention altogether and

has only recently been made known to us by Mr. Tom Iredale.^ We
have been unable to find it in Washington so far, but take Mr. Iredale's

assurance in the places cited that the paper we quoted as "Constit.

Method, de la Fam. Chemnitzid£e, 1885," reprints the tabular classi-

fication without change. Although this makes quite a change neces-

sary in the references to De Folin's names, it fortunately entails no

change in the nomenclature in use. This second paper of De FoHn
we had seen in separate form only, and we are told by Iredale that it

was published in 1884-85.^

The following notes will bring the bulletin up to date:

Page 8, line 22: Scacchi should read Brocchi.

Page 10: Drop the footnote and cite the subgenus as follows:

Agatha A. Adams, Ann. Mag. Nat. Hist., ser. 3, vol. 6, 1860, p. 422.

Type, Agatha virgo A. Adams. Tliis was a monotypic genus at the

time of description, and although the type was subsequently assigned

to Myonia, Menestho, and Amathis by A. Adams, must remain as

the type of the present group, which is valid.

Page 11, line 22: plicala should read plicatula.

Pages 13 and 18: The subgenera Elodiamea De Folin and Odos-

tomella Bucquoy, Dautzenberg, and Dollfus should be united, the

complete synonymy reading:

Odostomella Bucquoy, Dautzenberg, and Dollfus, Moll. Roussillon,

1883, p. 167, type, Rissoa doliolum Phihppi, + Elodia De Folin,

Ann. Soc. Linn. Maine et Loire, vol. 12, 1870, p. 200, = Elodiamea

De Folin, Zool. Rec, 1885, published in 1886, p. 94, not Elodia

Desvoidy, 1863 + Herviera Melvill and Standen, Journ. Conch.,

vol. 9, 1899.

Page 16, line 39: gradata should read graduata.

Page 17, line 22: 1853 should read 1833.

1 Ann. Soc. Linn. Maine et Loire, vol. 12, pp. 191 et seq.
*

2 Nautilus, vol. 24, 1910, pp. 55-6.

3 Ann. Soc. Agr. et Hist. Nat. Lyons, vol. 7, pp. 209 et seq.
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Page 17, line 12 et seq.: Eulimella should be cited as follows:

EulimeUa Forbes in Jeffreys, Ann. Mag. Nat. Hist., vol. 19, p. 311,

April, 1847, type, E. macandrxi Forbes = Eulima sciUx Scacchi.

Page 17, line 12: The date of Cossmann's paper containing the

description of Loxoptyxis has been questioned. The separates of

this paper appear to have been distributed July, 1888, while the com-

pleted vol. 23 of the Ann. Soc. Roy. Malac. Belg. may have appeared

later.

Page 17, line 15: Cossmann should read Deshayes.

Page 17, line 20: Our citation for Monotygma Gray was taken from

Fischer, Man. de Conch., 1885, p. 787. No change in the nomencla-

ture is necessary, although Gray's names pubhshed in the Synopsis

of the British Museum for 1840 or 1842 are stated to be nude names.

Page 17, line 37: The reference to Oscilla A. Adams should be

changed to read as follows:

Oscilla A. Adams, Ann. Mag. Nat. Hist., ser. 3, vol. 7, 1861, p. 296.

Type, Monoptygma dngulata A. Adams. It remains a synonym of

CmguUna A. Adams. The spirally lirate Odostomias belong to the

subgenus Menestho Moller.

Page 18, line 20: p. 59 should read p. 8.

Page 18, line 27, should read Trans. Roy. Soc. South Australia,

vol. 24, 1900, p. 98.

Page 18, Hne 30: 1879 should read 1899.

Page 29, lines 3 and 14: plicata should read plicatula.

Page 29, line 15: plicatus should read plicatulus.

Page 134: The citation for Salassia should be as follows: Salassia

DeFolin, Ann. Soc. Linn. Maine et Loire, vol. 12, 1870, p. 200.

Type, Salassia carinata De Folin { = Odostomia {Salassia) tropidita

Dall and Bartsch.)

De Folin's tabular classification cited above and also liis Consti-

tution Methodique, Famille des Chemnitzidae, pubhshed in the Ann.

Soc. Agri. et Hist. Nat. Lyons, vol. 7, 1884-85, pp. 209, etc., which
is a duplication of the former, gives no reference to type species. In

his Fonds de la Mer, vol. 1, 1870, p. 314, the nude name Sahssia

carinata occurs, which is the first species that he describes later on,

Fonds de la Mer, vol. 2, 1872, p. 168, pi. 6, fig. 6. This was, there-

fore, accepted as type of Salassia.

Page 136: Noemia De Folin, a synonym of Chrysallida Carpenter,

must now be cited as follows: Noemia De Fohn, Ann. Soc. Linn.

Maine et Loire, vol. 12, 1870, p. 200.

Page 184: The reference to Jaminea De Folin, a synonym of

Menestho, should read Jaminea De Fohn, Fonds de la Mer, vol. 1,

1869, p. 214. Type, Jaminea hilirata De Folin. Drop from the

synonymic reference of Menestho, " + Jaminina De Folin, Zool.

Record, vol. 22, 1885, p. 94."
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DESCRIPTIONS OF SPECIES.

TURBONILLA (CHEMNITZIA) CLARINDA, new species.

Plate 35, fig. 4, 4a.

Shell elongate-conic, bluish-white, semitranslucent. Nuclear

whorls 2^2, forming a rather solute, elevated, helicoid spire, whose axis

is at right angles to the succeeding turns, in the first of which it is

slightly immersed. Post-nuclear whorls well rounded, appressed at

the summit, marked by very regular, rounded, slightly protractive,

axial ribs, of which 16 occur upon the first to seventh, 18 upon the

eighth and the penultimate turn. These ribs become slightly flat-

tened and somewhat expanded at the summit. Intercostal spaces a

little wider than the ribs, well impressed, termmating a little posterior

to the suture, thus leaving a plain, narrow band immediately above

the suture. Sutures somewhat constricted. Periphery and base of

the last whorl well rounded, smooth. Aperture subquadrate; poste-

rior angle obtuse ; outer lip thin, showing the external sculpture within;

inner lip slender, slightly sinuous, and very slightly revolute.

The type and 2 additional specimens are listed as Cat. No. 211546,

U.S.N.M. These and 5 other specimens, in Mr. Kelsey's collection,

were dredged in 12 to 30 fathoms in San Diego Bay, California. The
type has 10 post-nuclear whorls and measures: Length, 4.7 mm.;
diameter, 1.1 mm.

This species follows Turhonilla (Chemnitzia) santarosana in the key.

TURBONILLA (STRIOTURBONILLA) DINORA, new species.

Plate 35, fig. 8.

Shell very elongate-conic, milk-white. Nuclear whorls small, at

least 2, about one-third immersed in the first of the succeeding turns.

Post-nuclear whorls slightly rounded, narrowly shouldered at the

summit, marked by very strong, very regular, broad, rounded, slightly

curved, decidedly protractive, axial ribs, of which 14 occur upon the

first to seventh whorl, 16 upon the eighth and ninth, 18 upon the

tenth and the penultimate turn. Intercostal spaces very strongly

impressed, as wide as the ribs, terminating a little anterior to the

suture. Periphery of the last whorl well rounded; base short, well

rounded, marked by lines of growth and numerous, exceedingly fine,

spiral striations; the latter also cross the ribs and intercostal spaces

on the spire. Sutures strongly constricted. Aperture subquadrate;

posterior angle obtuse ; outer lip thin, showing the external sculpture

within; inner lip short, somewhat curved and revolute, without

apparent fold; parietal wall glazed with a thin callus.

The unique type of this species (Cat. No. 211553, U.S.N.M.) was
collected by Miss J. M. Cooke on the sandspit in San Diego Bay, Cali-
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fornia. It has 12 post-nuclear whorls and measures: Length, 9.2

mm.; diameter, 2.2 mm.
This species is nearest related to the Turbonilla (Strioturhonilla)

steamsi, a fossil species from San Diego, California, and follows Tur-

bonilla iStrioturhoniUa) stephanogyra in the key.

TURBONILLA (STRIOTURBONILLA) ENCELLA, new species.

Plate 35, fig. 1, la.

Shell small, elongate-conic, bluish-white. Nuclear whorls decol-

lated. Post-nuclear whorls well rounded, slightly shouldered at the

summit, crossed b}'^ broad, low, decidedly protractive, axial ribs,

which become slightly flattened at the surmnit. Of these ribs, 14

occur upon the second of the remaining turns, 16 upon the third to

seventh, and 20 upon the penultimate turn. Intercostal spaces a

little wider than the ribs, the impressed portion terminating at a

little distance posterior to the suture, leaving a narrow, plain band just

above this. Suture well marked. Periphery of the last whorl and

the moderately long base well rounded, the latter marked by the feeble

continuations of the axial ribs, which extend to the umbilical area.

Entire surface of spire and base marked by numerous, strong, rather

coarse, wavy, spiral striations, which on the spire extend equally

strong over the ribs and intercostal spaces. Aperture subciuadrate;

posterior angle obtuse; outer lip (fractured) thin; inner lip. moder-

ately strong, somewhat curved, and reflected.

The unique type of this species (Cat. No. 211547, U.S.N.M.) comes

from San Pedro, California. It has 9 post-nuclear whorls remaining,

having lost the nucleus and probably the first 2 post-nuclear turns,

and measures: Length, 4.5 mm.; diameter, 1.2 mm.
This species recalls Turbonilla (Strioturbonilla) steamsi, which

occurs fossil at San Pedro. It differs from it in being much smaller

and in having much stronger spiral sculpture. It follows Turbonilla

(Strioturbonilla) attrita in the key.

TURBONILLA (STRIOTURBONILLA) BAKERI, new species.

Plate 35, figs. 10, lOo.

Shell elongate-conic, bluish-white. Nuclear whorls small, 2h, form-

ing a quite elevated, helicoid spire, whose axis is at right angles to

that of the succeeding turns, in the first of wliich it is about one-fifth

immersed. Post-nuclear whorls slightly rounded, narrowly shoul-

dered at the summit, somewhat constricted at the suture, marked by
very regular, strong, rounded, slightly protractive, axial ribs, which

become somewhat expanded at the summit. Of these ribs, 14 occur

upon the first four turns, 16 upon the fifth to tenth, 18 upon the

eleventh, and 20 upon the penultimate turn. Intercostal spaces

strongly impressed, almost as wide as the ribs, terminating shortly
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before reaching the suture, thus leaving a narrow plain band immedi-

ately above the suture. Sutures well impressed. Periphery of the last

whorl and short base well rounded, smooth, except for fine incre-

mental lines and the numerous, exceedingly fine, closely-spaced,

wavy, spiral striations which cover the entire surface of the shell.

Aperture subquadrate ;
posterior angle obtuse ; outer Hp thin, showing

the external sculpture within; inner lip almost straight, slightly

revolute; parietal wall glazed with a thin callus.

The type (Cat. No. 211549, U.S.N.M.) has 13 post-nuclear whorls

and measures: Length, 8 mm.; diameter, 1.8 mm. It and another

specimen, wliich is in Dr. F. C. Baker's collection, came from San

Diego Bay, California.

This species follows TurboniUa (Strioturhonilla) nicliolsi in the key.

TURBONILLA (STRIOTURBONILLA) DRACONA, new species.

Plate 35, figs. 2, 2a.

Shell very elongate-conic, bluish-wliite. Nuclear whorls small, 2,

helicoid, having their axes at right angles to that of the succeeding

turns. Post-nuclear whorls well rounded, somewhat shouldered at

the summit, marked by strong, somewhat curved, decidedly protrac-

tive, axial ribs, wliich extend undiminished from the summit to the

periphery, between the sutures, while on the last whorl they continue

feebly over the base. Of these ribs, 14 occur upon the first, 16 upon

the second, 18 upon the third to eighth, 20 upon the ninth and tenth,

and 22 upon the penultimate turn. Intercostal spaces about IJ

times as wide as the axial ribs, deep. Sutures deeply impressed,

rendered sinuous by the summits of the ribs. Periphery and the short

base of the last whorl well rounded, marked by the feeble continua-

tions of the axial ribs and numerous, exceedingly fine, closely spaced,

spiral striations; the latter may also be seen on the spire. Aperture

moderateh' large, subquadrate; posterior angle obtuse; outer lip thin,

showing the external sculpture within, inner lip moderately long,

almost straight, provided with a very feeble fold at its insertion.

The type (Cat. No. 211548, U.S.N.M.) was collected by Mr. Kelsey

at San Diego, California. It has 12 post-nuclear whorls and measures:

Length, 6.9 mm.; diameter, 1.5 mm.
Tliis species follows TurboniUa (Strioturhonilla) serrse in the key.

TURBONILLA (STRIOTURBONILLA) COOKEANA, new species.

Plate 35, fig. 3.

SheU elongate-conic, yellowish-white, with a darker yellow band a

little posterior to the middle between the sutures. (Nuclear whorls

decollated.) Post-nuclear whorls moderately rounded, somewhat
exserted near the summit; marked by moderately strong rounded,

slightly protractive axial ribs, of which 18 occur upon the second to

fourth, 20 upon the fifth and sixth, 24 upon the seventh and eighth,
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and 28 upon the penultimate turn. Intercostal spaces about 1 h times

as wide as the ribs, marked b}' a double series of large pits of which

one is at the peripher}', the other a little posterior to the middle

between the sutures. In addition to tliese pits, the intercostal spaces

are marked by 11 fine, incised lines between the summit and the

median series of pits and 18 between the median and the peripheral

pits. These fine incised lines are of about equal strength and spacing.

They do not extend from the intercostal spaces at the suture where a

very narrow band is left wdthout sculpture. The depressed inter-

costal spaces and ribs terminate at the well rounded periphery of the

last whorl. Suture well impressed. Base of the last whorl moder-

ately long, marked by 24 fine incised spiral lines, which are a little

closer spaced near the umbihcus than at the peripheiy. Aperture

subquadrate; posterior angle acute; outer lij) tliin, showing external

markings ^^itllin; imier lip sUghtly sinuous, feebh'' reflected \\'ith a

slender fold a Httle anterior to its insertion; parietal wall closed with

a fine callus.

The type (Cat. No. 211550, U.S.N.M.) has ten whorls and measures:

Length, 6.9 mm.; diameter, 1.7 mm. It was collected by Mss J. M.

Cooke in Gulf of California and is named for her.

This species follows Turhonilla (Strioturhonilla) gradlior in the key.

TURBONILLA (PYRGOLAMPROS) TALMA Dall and Bartsch,

Plate 35, fig. 7.

Turbonilla (Pyrgolampros) talma Dall and Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, pp. 13-14, pi. 2, fig. 3.

Shell, broadly elongate-conic, dark chestnut brown, wax-yellow at

the apex and the columellar area. Nuclear whorls decollated.

Post-nuclear whorls moderately rounded, feebly shouldered at the

summit, marked by strong, well-rounded, axial ribs, of which 18

occur upon each of the turns. Intercostal spaces about two-thirds

as wide as the ribs, well impressed. Sutures strongly impressed.

Periphery of the last whorl well rounded. Base moderateh' long,

and well rounded, showing scarcely any traces of the axial ribs.

Entire surface of spire and base crossed by numerous fine, closely

spaced, spiral striations. Aperture oval; posterior angle acute;

outer lip thin, showing a lighter band half way between the periphery

and the summit, in the general chestnut coloration; inner lip

slender, twisted and slightly revolute, white.

Two specimens of this species were dredged in Barkley Sound,

Vancouver Island, British Columbia, one of which is in the Geological

Survey Museum, Ottawa; the other in the collection of the United

States National Museum, Cat. No. 211537. One of these has lost

the nucleus, the 10 remaining whorls measuring: Length, 9 mm.;
diameter, 2.8 mm.

This species follows Turhonilla {Pyrgolampros:) taylori in the key.
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TURBONILLA (PYRGOLAMPROS) GLORIOSA, new species.

Plate 35, fig. 9.

Shell very slender, elongate-conic, wax-yellow, with a broad, brown

band which on the early and the later whorls extends over the ante-

rior half, between the sutures, while on the middle ones it covers

fully two-thirds of that space. Nuclear whorls decollated. Post-

nuclear whorls flattened in the middle, rounding moderately toward

the summit, and the periphery, marked by strong, regular, retractive,

axial ribs, of which 14 occur upon the second of the remaining turns,

16 upon the third, 18 upon the fourth to sixth, 20 upon the seventh

and eighth, while upon the remaining volutions they become

much enfeebled and less regular. These ribs upon the middle whorls

are strongest in the middle, slopmg gently toward the summit and

the periphery, the slope at the summit lending them a shouldered

effect. Intercostal spaces deeply impressed, about as wide as the

ribs. Sutures strongly impressed. Periphery of the last whorl some-

what inflated, well rounded. Base moderately long, well rounded,

marked by the feeble continuations of the axial ribs. Entire surface

of spire and base crossed by numerous very fine, spii'al striations.

Aperture subquadrate; posterior angle obtuse; outer lip thin, show-

ing the banding of the exterior within; inner lip ver}^ oblique, slightly

curved, and revolute, with an obscure fold at its insertion; parietal

wall glazed with a very thin callus.

The unique type of this species (Cat. No. 211551, U.S.N.M.) was
dredged by Mr. Kelsey in 12 fathoms, outside San Diego, Cahfornia.

It has lost the nucleus and probably the first post-nuclear turn ; the

11 remaining measure : Length, 8.3 mm.; diameter, 2 mm.
The present species reminds one strongly of Turbonilla {Pyrgolam-

pros) chocolata Carpenter. It has the same beautiful general colora-

tion, but differs in having much fewer ribs and in having these shoul-

dered, while m chocolata they are perfectly straight to the summit.

In the present species the ribs are much more strongly retractive; in

chocolata they are only slightly so. The present species is also

smaller and much more slender.

This species foUows Turbonilla (Pyrgolampros) chocolata in the key.

TURBONILLA (PYRGOLAMPROS) MACOUNI Dall and Bartsch.

Plate 35, fig. 11.

Turbonilla {Pyrgolampros) macouni Dall and Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, pp. 15-16, pi. 1, fig. 9.

Shell, large, very broadly elongate-conic, pale wax-yellow, with

three chestnut bands. The first of these bands extends over the

posterior fourth of the whorls between the sutures, and is less strongly

colored than the other two which are very pronounced, about half as
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wide as the first, and occupy the space immediately anterior and
posterior to the periphery, the space which separates them being a

Httle narrower than the band. Nuclear whorls small, almost 2;

depressed helicoid, having their axes almost at right angles to that of

the succeeding turns; scarcely at all immersed. Post-nuclear

whorls flattened on the posterior two-thirds between the sutures,

slightly rounded anteriorly; moderately shouldered at the summit;

marked by strong, well-rounded, somewhat sinuous, almost vertical,

axial ribs which are about as wide as the spaces which separate them.

Of these ribs, 18 occur upon the second, 20 upon the third and fourth,

18 upon the fifth to seventh, 20 upon the eighth and ninth, 22 upon
the tenth and penultimate turn. Periphery of the last whorl well

rounded. Base of the last whorl moderately long, well rounded,

marked by the feeble continuations of the axial ribs. Entire surface

of spire and base marked by numerous, closely spaced, very fine,

spiral striations. Aperture moderately large, broadly oval; posterior

angle obtuse; outer lip thin, showing the external markings within;

inner lip slender, moderately curved and slightly revolute; parietal

wall glazed with a thin callus.

Specimens of this species were dredged in Barkley Sound, part of

which are in the Geological Survey Museum collection in Ottawa,

and two in the United States National Museum, where they are listed

as Cat. No. 211538, U.S.N.M. One of the specimens has the nucleus

and 10 post-nuclear whorls, and measures: Length, 9 mm.; diameter, 3

mm. Another has 10 post-nuclear whorls (having lost the nucleus and
probably the first 2 post-nuclear turns), and measures: Length, 14.8

mm.; diameter, 4.5 mm.
In adult shells the basal band becomes much expanded, even to the

extent of covering the posterior half of the base.

The present species—the finest of the west American Pyrgolam-

pros—recalls TurhoniUa (Pyrgolampros) Iceepi Dall and Bartsch, but
is much larger than that form, with fewer and stronger ribs.

This species follows Turbonilla (Pyrgolampros) painei in the key.

TURBONILLA (PYRGOLAMPROS) PESA Dall and Bartsch.

Plate 35, fig. 5.

Turbonilla (Pyrgolampros) pesa Dall and Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, p. 14, pi. 2, fig. 5.

Shell, elongate-conic, small, chestnut brown, with a slightly paler,

broad, obscure band half way between the sutures. Nuclear whorls

decolated. Post-nuclear whorls flattened, slightly shouldered at

the summit, marked by feeble, almost vertical, axial ribs, of which

22 occur upon the second, 24 upon the third, 20 upon the fourth and
fifth, and 26 upon the sixth of the remaining turns. Upon the penult i-

mate turn the ribs are subobsolete. Intercostal spaces feebly



270 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

impressed, of irregular width. Sutures well impressed. Periphery

of the last turn somewhat inflated, well rounded. Base short, well

rounded. Entire surface of spire and base crossed by numerous very

fine, closely spaced, spiral striations. Aperture broadly oval; pos-

terior angle acute; outer lip thin, showing the external markings

within by transmitted light; inner lip moderately strong, slightly

curved and revolute.

The unique type was dredged in Barkley Sound, Vancouver Island,

British Columbia. It has 8 post-nuclear whorls (having lost the

nucleus, and probably the first IJ post-nuclear turns), and measures:

Length, 6 mm.; diameter, 1.6 mm.
This species follows Turhonilla (Pyrgolampros) halistrepta in the

key.
TURBONILLA (PYRGOLAMPROS) RINELLA Dall and Bartsch.

Plate 35, fig. 6.

Turhonilla {Pyrgolampros) rinella Dall and Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, pp. 14-15, pi. 1, fig. 2.

Shell, elongate-conic, reddish wax-yellow, a httle lighter on the

posterior half between the sutures; anterior half of base almost white.

Nuclear whorls decollated. Posterior two-thirds of the post-nuclear

whorls between the sutures flattened; anterior third rounding moder-

ately toward the periphery; whorls marked by feebly developed,

low, broad, retractive, axial ribs, which are separated by narrow,

shallow, intercostal spaces. Of these ribs, 22 occur upon the fourth,

24 upon the fifth and sixth, 26 upon the seventh, and about 42 upon

the last of the remaining turns. Upon the last they are very irregular

and even less strongly developed than on the preceding. Suture well

impressed. Periphery of the last whorl somewhat inflated, well

rounded, with scarcely any traces of axial sculpture. Entire surface

of spire and base marked with numerous wavy, closely spaced, spiral

striations. Aperture broadly oval; posterior angle acute; outer lip

thin; inner lip obUque, slender, and revolute; parietal wall covered

with a fairly thick callus.

The unique type was collected in Barkley Sound, Vancouver

Island, British Columbia, and is in the collection of the Geological

Survey, Ottawa. It has 9 whorls remaining, which measure : Length,

8.5 mm.; diameter, 2.3 mm.
This species foUows Turhonilla (Pyrgolampros) pesa in the key.

TURBONILLA (PYRGISCUS) GRIPPI, new species.

Plate 36, fig. 9.

Shell very elongate-conic, light chocolate brown. (Nuclear whorls

decollated.) Post-nuclear whorls well rounded, slightly shouldered

about one-third of the distance between the sutures, anterior to the

summit, marked by rather strong, decidedly retractive, axial ribs, of
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which 20 occur upon the second, 18 upon the third to sixth, 20 upon
the seventh, 26 upon the eighth to tenth, and 30 upon the penulti-

mate whorl; upon the last 5 whorls they are less regular in size and

spacing than on the preceding. Intercostal spaces about twice as

wide as the ribs on the first 7 whorls, averaging a little less in width

upon the remaining; the intercostal spaces are strongly impressed,

and marked with 6 strongly impressed series of spirally spaced pits,

the fii'st one below the summit being a little farther from the summit
than from its neighbor; between these spiral pits occur finer incised

lines, of which there are 10 between the summit and the first strong

pit, 1 each between the first and second, and second and third, 2

between the third and fourth, 3 between the fourth and fifth, and

2 between the fifth and sixth; the strong incised fines pass up on the

sides of the ribs, constricting the ribs where they meet them; the

fine lines arc not a])parent upon the ribs. Sutures strongly con-

stricted. Periphery of the last whorl well rounded. Base sliort,

well rounded, marked by about 20 very slender incised spiral lines.

Aperture oval; posterior angle obtuse; outer lip thin, showing the

external sculpture within; inner lip slightly curved, oblique, reflected,

but not adnate to the base; parietal wall covered with a thin callus.

The type (Cat. No. 229011, U.S.N.M.) was collected by Mr. C. W.
Gripp, ofl' San Diego, California, and measures: Length, 11 mm.;
diameter, 2.7 mm.

This species follows Turhonilla (Pyrgiscus) castanella in the key.

TURBONILLA (PYRGISCUS) CALLIMENE, new species.

Plate 36, fig. 7.

Shell moderately large, elongate-conic, flesh colored. Nuclear

whorls decollated. Post-nuclear whorls rather high between the

sutures, moderately shouldered at the summit, marked by nujiierous,

well-developed, almost vertical, axial ribs, of which 18 occur upon
the second and third, 20 upon the fourth, 24 upon the fifth, 28 upon
the sixth, 30 upon the seventh, and 34 upon the penultimate turn.

Intercostal spaces strongly impressed, about as wide as the ribs.

In addition to the axial sculpture, the whorls are crossed by five

strong lines of pits, which are distributed over the anterior two-

thirds between the sutures, the intercostal spaces on the posterior

third being smooth. The anterior three of these five lines of pits

are of equal strength and equally spaced; the posterior two are weaker

and a little closer together than the rest, the second one being a httie

farther distant from the median than that is from its neighbor anterior

to it. Periphery and the somewhat attenuated base of the last whorl

well rounded, marked by the feeble continuations of the axial ribs

and by nine incised, spiral lines, wliich vary considerably in strength

and spacing. The first two of these, below the five already described,

are of about the same strength as those immediately above the suture;
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the remainder are not so wide and are less regular. Aperture mod-

erately large, ovate; posterior angle acute; outer lip thin; inner lip

obhque, somewhat curved, and sHghtly revolute; parietal wall glazed

with a thin callus.

The type (Cat. No. 211554, U.S.N.M.) comes from San Diego Bay,

Cahfornia. It has lost the nucleus and probably a portion of the

first post-nuclear turn; the nine remaining measure: Length, 7.2

mm.; diameter, 2.2 mm.
This species follows Turhonilla (Pyrgiscus) tenuicula in the key.

TURBONILLA (MORMULA) SCAMMONENSIS, new species.

Plate 36, fig. 5.

Shell elongate-conic, rather stout, pinkish. Nuclear whorls decol-

lated. Post-nuclear whorls increasing rapidly in size at first, then

subcylindric ; moderately rounded on the early whorls, flattened on

the later; narrowly, tabulatedly shouldered; marked with strong,

regular, almost vertical, axial ribs, which extend strongly from the

summit to the periphery; of these ribs, 18 occur upon the third and

fourth, 20 upon the fifth, 22 upon the sixth and seventh, 24 upon

the eighth, and 26 upon the penultimate whorl. On some of the

whorls there is a tendency toward the formation of a low varix,

due to the fusion of two ribs. Intercostal spaces a little narrower

than the ribs, strongly impressed. In addition to the axial ribs, the

whorls are marked with incised spiral lines; of these, five occur

between the sutures upon the first six whorls, one being at the peri-

phery, another at the middle between the sutures, and two between

these; these four divide the space between them into three equal

parts; the fifth spiral line is a little nearer the median spiral line

than the summit, leaving a broad, plain band at the summit. On
the seventh whorl there is an intercollated, fine, spiral line on the

middle of the space between the median and the one anterior to it,

while on the next whorl an additional spiral line makes its appear-

ance in the same raised band and continues over the rest of the

whorls. Summits of the whorls slightly cuspidate and somewhat
exserted. Sutures strongly marked. Periphery of the last whorl

weU rounded. Base moderately long, weU rounded, marked by seven

equal, incised, spiral lines, which are almost equally spaced, and very

feeble continuations of the axial ribs. Aperture moderately large;

posterior angle acute; outer lip thickened with an internal caUus,

and reenforced by four strong, spiral lirations; inner lip stout,

slightly curved and somewhat revolute, provided with a strong fold

at its insertion; parietal wall glazed with a thin caUus.

The above description is based upon two specimens collected by

Mr. Henry Hemphill, in Scammon's lagoon, Lower California. One
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of these shows the hrations strongly within the aperture ; in the other,

the greater part of the callus which should contain them has been
broken away.

The figured specimen, which is in the United States National

Museum, Cat. No. 211552, U.S.N.M., has eight whorls remaining

which measure: Length, 7.5 mm.; diameter, 2.1 mm. The other

specimen is in Mr. Kelsey's collection.

This species follows Turhonilla (Mormula) amhusta in the key.

ODOSTOMIA (BESLA) EXCOLPA, new species.

Plate 36, fig. 6, 6a.

Shell very small, semitranslucent, bluish-white. Nuclear whorls

quite large, 2^, forming a moderately elevated, helicoid spire, whose
axis is at right angles to that of the succeeding turns, in the first of

which it is about one-fourth immersed. Post-nuclear w^horls decid-

edly rounded, with the greatest convexity falling on the anterior

third of the whorls, between the sutures, appressed at the summit,

marked by decidedly sinuous, slender, axial ribs, of which about 18

occur upon the first and second, 20 upon the third, and 28 upon the

penultimate turn. Intercostal spaces about three times as wide as

the ribs. In addition to the axial sculpture, the whorls are crossed

by tlirce equal and subequally spaced, spiral threads, which are

almost as strong as the axial ribs. The first of these is situated at

the posterior termination of the anterior third, between the sutures,

wliile the third marks the periphery, the second being halfway

between the two. The intersections of the spiral threads and axial

ribs are shghtly nodulose, while the spaces inclosed between them
appear as almost square pits. Base well rounded, marked by four

slender, spiral threads and the feeble continuations of the axial ribs,

which extend to the umbiUcal area. Sutures strongly impressed.

Aperture ear-shaped; posterior angle acute; outer lip thin, showing

the external sculpture within; inner hp shghtly curved, decidedly

revolute, adnata to the base, provided with a strong, obliquo

fold at its insertion
;
parietal wall covered with a thick callus, which

connects the insertion of the inner hp with the posterior angle of

the aperture.

The type (Cat. No. 198903fj, U.S.N.M.) was coUected by Dr.

Edward Palmer at the head of the Gulf of Cahfornia. It has five post-

nuclear whorls and measures: Length, 2 mm.; diameter, 0.7 mm.
The present species recalls Odostomia (Besla) convexa Carpenter,

from which it differs in having the whorls much more rounded and

in having the ribs decidedly flexuose, and four instead of eight spiral

threads on the base.

20441°—Proc.X.M.vol.4:i—lli 18
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ODOSTOMIA (CHRYSALLIDA) HETEROCINCTA, new specieSc

Plate 36, figs. 4, 4a.

Shell moderately large, elongate-conic, with decidedly channeled

sutures, white. Nuclear whorls at least 2, forming a depressed

helicoid spire, which is obliquely, almost one-half immersed in the

first of the succeedmg turns. Post-nuclear whorls moderately

rounded, marked by strong, decidedly retractive, axial ribs and, on

the first four turns, by three spiral cords which equal the ribs in

strength; the middle one of these three cords is a little nearer that

at thfe summit than to the one. anterior to it. Of the ribs, 16 occur

upon all the whorls. The intersections of the ribs and spiral cords

form strong, compressed tubercles, the long axes of which coincide

with the spiral sculpture. The spaces between the cords and ribs

are well rounded, strongly impressed pits. The median cord on the

first four whorls is a Uttle stronger than the other two. On the

penultimate whorl a slender, spiral cord makes its appearance, be-

tween the median and the supraperipheral cprd, which on the last

turn, immediately behind the aperture, attains a strength equal to

that of the spiral cord at the summit. Entire surface of the spire

marked by numerous, very fine, incremental lines. Periphery of the

last whorl marked by a deep channel across which the axial ribs

extend feebly. Base of the last whorl well rounded, marked by
four strong spiral keels, which are subequally spaced and grow some-

what weaker successively from the peripheral to the umbilical area.

Immediately anterior to the last of these spiral keels there is a single,

slender, raised spiral thread. The spaces between the spiral keels

are crossed by slender continuations of the axial ribs and very fme
hnes of growth. Aperture oval; outer Hp (fractured); inner lip

oblique, strong, slightly reflected upon and adnate to the base, pro-

vided with a moderately strong fold at its insertion; parietal wall

glazed with a thin callus.

The type, Cat. No. 212033, U.S.N.M., was dredged at United States

Bureau of Fisheries station 2932, in 20 fathoms, on sand bottom,

bottom temperature 58°, oflF San Diego, CaUfornia. It has 6 post-

nuclear whorls and measures: Length, 3.2 mm.; diameter, 1.3 mm.
The present species is the first one that we have seen from the

west coast of America having three nodulose, spiral cords between
the sutures. This should be the first species in the key.

ODOSTOMIA fCHRYSALLIDA) DICELLA, new species.

Plate 36, fig. 1.

Shell small, elongate-ovate, somewhat translucent, bluish-white.

Nuclear whorls small, very obliquely immersed in the first of the

succeeding turns. Post-nuclear whorls well rounded, marked by four

spiral cords between the sutures, the three posterior of which are
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nodulose on the early whorls; the fourth, or suprasutural one being

smooth. On the last whorl the nodules are obsolete. Of these

cords, the one at the summit is the weakest and the second below

it the stronojest. The spaces between the spiral keels are about half

as wide as the keels and rather shallow. In addition to the spiral

sculpture the whorls are marked by slender, almost axial riblets,

which render the three posterior keels on the early whorls nodulose

at their intersections. Of these riblets, about 18 occur upon the

second and 22 upon the third whorl. On the fourth, which is the

penultimate, the p;rooves between the keels are crossed by slender

axial threads. Sutures strono;ly constricted. Perii)hery of the last

whorl marked by a narrow, deep sulcus. Base moderately long,

well rounded, marked by five spiral cords which grow successively

weaker between the i)eriphcry and the umbiUcal area. Grooves be-

tween the sutural cords equal, crossed by numerous, slender, axial

threads, which cause the spaces between the threads and cords to

appear as minute pits. Aperture moderately large, somewhat effuse

anteriorly; posterior angle acute; outer lip thin, showing the external

sculpture withm; inner lip moderately long, strong, somewhat

curved, and reflected over and adnata to the base, provided with a

slender fold at its insertion; parietal wall covered with a thin callus.

The type (Cat. No. 211 62, U.S.N.M.), which was collected by
Mr. Kelse}'" at San Diego, California, has 5 post-nuclear whorls and

mea.surcs: Length, 3 mm.; diameter, 1.5 mm.
This species follows Odostomia (Chrysallida) lielga in the key.

ODOSTOMIA (CHRYSALLIDA) THALIA, new species.

Plate 36, fig. 3.

Shell small, elongate-ovate, bluish-white, semitranslucent. Nu-
clear whorls obliquely immersed in the first of the succeeding turns,

above which half of tlie tilted edge of the last volution only projects.

Post-nuclear whorls well rounded, feebly shouldered at the summit,

marked by very slender, poorly developed, decidedly retractive,

axial ribs, of which about 30 occur between the sutures upon the last

two volutions. In addition to these axial ribs, the whorls are marked
by low, feebly rounded, rather broad spiral cords, of which 6 occur

between the sutures, on the second, and 7 upon the third and fourtJi

whorl; the spaces separating the spiral cords are narrow, impressed

lines. The intersections of the axial ribs and spiral cords form weak
tubercles, whUe the spaces inclosed between them are roundish pits.

Sutures moderately constricted. Periphery of the last whorl well

rounded, marked by a cord equaUing the one posterior to it in \\^dth,

and separated from that by a line as wide as tliose on the spire. Base

moderately prolonged, well rounded, marked with 12 low, rounded

spiral cords, which decrease successively in width from the periphery,
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anteriorly; the spaces separating these cords are also narrow im-

pressed lines. Aperture moderately large, oval
;
posterior angle acute

;

outer lip strongly curved showing the external sculpture within;

inner lip slightly curved, obhque, reflected over and adnate to the base,

provided with a slender fold at its insertion. Parietal wall covered

by a thin callus.

The type (Cat. No. 249903, U.S.N.M.) was dredged in 6 fathoms at

the north end of Coronado Island, San Diego, by Doctor Baker. It

has 5 post nuclear whorls and measures: Length, 2 mm.; diameter,

1 mm.
This species follows Odostomia (Chrysallida) dicella in the key.

ODOSTOMIA (MENESTHO) GLORIOSA, new species.

Plate 36, fig. 2, 2a.

Shell moderately large, very elongate-ovate, with very regular,

conic spire, bluish-white. Nuclear whorls small, obliquely immersed

in the first of the succeeding turns, above which a portion of the last

two volutions only project. Post-nuclear whorls flattened, marked

by three equal and equaUy spaced, strong, spiral keels, of which one

is at the summit and another about as far above the periphery as the

space wliich separates it from the median keel. The spaces between

the spiral keels are deep, rounded grooves, almost as wide as the keels

and crossed by numerous, slender, axial threads. Sutures deeply

channeled; channels a little more profound than those between the

keels. Periphery of the last whorl marked by a sulcus. Base short,

well rounded, and marked by four subequal and subequally spaced,

spiral cords, the spaces between wliich appear as rather broad sulci

and are crossed by slender axial threads. Aperture small, very

oblique, ovate; posterior angle obtuse; outer lip thin, showing the

external sculpture within; inner lip short, curved, slightly revolute,

provided with a strong fold at its insertion; parietal wall glazed with

a thin callus.

The type of this species (Cat. No. 211561, U.S.N.M.) was collected

by Mr. F. W. Kelsey at San Diego, California; it has 6 post-nuclear

whorls and measures: Length, 2.8 mm.; diameter, 1.3 mm. Another
specimen, in Mr. Kelsey's collection, is a little larger than the type,

measuring: Length, 3.1 mm.; diameter, 1.4 mm. This was collected

by Mr. Henry Hemphill at San Hipolito Pomt, Lower California.

This species follows Odostomia {Menestho) recta in the key.

ODOSTOMIA (MENESTHO) EXCISA, new species.

Plate 36, fig. 8.

Shell moderately large, elongate-ovate, yeUowish-white. Nuclear

whorls decollated. Post-nuclear whorls well rounded, appressed at

the summit, marked by four equally strong but not equally spaced,

incised, spiral lines between the sutures. The fourth of these is
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immediately above tlie periphery, while the first is as far below the

summit as the third is posterior to the fourth. The second line

divides the space between the first and third into equal halves, which

are about one and a half times as wide as the spaces included between

the tliird and fourth incised spiral. In addition to the spiral sculpture

the whorls are crossed by numerous, fine, decidedly retractive, incre-

mental lines. Periphery of the last whorl somewhat inflated, well

rounded. Base moderately long and moderately rounded, crossed

by 8 strongly incised, equal, spiral lines, which are a little stronger

than those occurring on the spire. These lines become exceedingly

closely spaced between the periphery and the umbilical area. The

axial sculpture on the base is of the same character and strength as

that appearing on the spire. All of the incised, spiral lines on base

and spire are crossed by very slender, axial threads, which lend these

channels a somewhat pitted appearance. Sutures well impressed.

Aperture moderately large, oval, effuse anteriorly; posterior angle

acute; outer lip thin, showing the external sculpture within; inner

lip oblique, moderately long, somewhat reflected, and reenforced

for the greater part of its length by the attenuated base, pro\T[ded

with an obUque fold at its insertion; parietal wall glazed with a

thin callus.

The type (Cat. No. 194518, U.S.N.M.) comes from Catalina Island,

California, It has lost the nucleus and probably a portion of the first

post-nuclear turn; the five remaining measure: Length, 3.9 mm.;
diameter, 1.9 mm.

This species follows Odostomia ( Menestho) callipyrga in the key.

ODOSTOMIA (EVALEA) YOUNGI Dall and Bartsch.

Plate 37, %. C.

Odostomia (Evalea) youngi Dall and Bartsch, Dep. Mines, Geol. Surv., Canada,

1910, pp. 16-17, pi. 2, fig. 1.

Shell, elongate-conic, umbilicated, milk-white. Nuclear whorls

small, obliquely immersed in the first of the post-nuclear turns, above

which only the tilted edge of the last volution projects. Post-

nuclear whorls moderately rounded, with a narrow tabulatedly

shouldered summit, marked by equally spaced, rather strong, spiral

striations, of which about 32 occur between the summit and the

periphery on the penultimate turn. Periphery and base of the last

whorl inflated, well rounded, marked with spiral sculpture equal in

strength and disposition to that on the spire. Sutures strongly

impressed. In addition to the spiral sculpture, the whorls are marked

with curved retractive lines of growth. Aperture pear-shaped; pos-

terior angle acute; outer lip thin; inner hp slender, curved, and

somewhat revolute, jirovided with a strong oblique fold a little

anterior to its insertion; parietal wall glazed with a thick callus.
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Two specimens—one of which is in the Geological Survey Museum,
Ottawa, and the other in the United States National Museum, Cat.

No. 211542—were dredged in 18 to 20 fathoms in Ship Channel,

Barkley Sound, Vancouver Island, British Columbia. One of these

specimens has 7 post-nuclear whorls and measures: Length, 6.5

mm.; diameter, 2.4 mm.
Named for Mr. C. H. Young, of the Geological Survey, Ottawa, at

the request of Mr. John C. Macoun.

This species follows Odostomia (Evdlea) Mllisnooensis in the key.

ODOSTOMIA (EVALEA) THEA, new species.

Plate 37, fig. 7; plate 38, fig. 13.

Shell moderately large, elongate-ovate, yellowish-white. Nuclear

whorls small, deeply, obliquely immersed in the first of the succeedmg
turns, above which only the tUted edge of the last volution projects.

Post-nuclear whorls moderately rounded, rather high between the

sutures, slightly shouldered at the summit, crossed by numerous fine,

decidedly retractive lines of growth. The spiral sculpture is strong

on the early whorls, becoming gradually finer with the growth of the

shell. The first two turns are divided into five, almost equal areas

by four equally, strongly incised, spiral Imes, between the sutures.

On the third whorl the spiral lines are mcreased to about a dozen
and are considerably less strong; on the succeedmg turn they are

probably almost tripled and still weaker; while on the penultimate

volution the sculpture consists of somewhat wavy, closely spaced,

spiral striations. Periphery of the last whorl obscurely angulated,

somewhat inflated; base moderately long, curving gently to the ante-

rior portion of the shell, marked like the body whorl with fine, spiral

lines. Sutures somewhat constricted. Aperture moderately large,

oval; posterior angle obtuse; outer lip thin; inner lip rather long,

slightly curved, and somewhat revolute, provided with a strong fold

at its insertion; parietal wall glazed with a thin caUus.

The type (Cat. No. 211556, U.S.N.M.) comes from San Pedro, Cali-

fornia. It has 6 post-nuclear whorls and measures: Length, 4.7

mm.; diameter, 2.2 mm.
This species follows Odostomia (Evalea) youngi in the key.

ODOSTOMIA (EVALEA) CALLIOPE, new species.

Plate 36, figs. 10, 10a.

Shell elongate-ovate, turreted, narrowly umbUicated, creamy-
white. Nuclear whorls small, obliquely immersed in the first of the

succeeding turns, above which only the tilted edge of the last volution

projects. Post-nuclear whorls rather high between the sutures,

decidedly, tabulatedly shouldered at the summit, almost flattened

below the shoulder, the spaces between the shoulders and the sutures
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appearing as cylindrical elements. The whorls are marked by rather

strong, incremental lines and by numerous strong, wavy, incised,

sph-al stridtions. Periphery and the moderately long base of the last

whorl well rounded, marked like the sphe. Aperture large, oval;

posj^erior angle decidedly obtuse; outer lip thin; inner lip moderately

strong, oblique, somewhat sinuous, slightly reflected, and provided

with a fold some little distance anterior to its insertion; parietal wall

glazed with a moderately thick callus.

TJie type (Cat. No. 211557, U.S.N.M.) was dredged at United States

Bureau of Fisheries station 4322, in 110 to 199 fathoms, off Pomt
La Jolla, California. It has 5 post-nuclear whorls and measures:

Tjength, 4.2 mm.; diameter, 2 mm.
The ])resent species is nearest related to Odostomia (Evdlea) pro-

fundicola Dall and Bartsch, from which it differs chiefly in being much
stouter and proportionately shorter, in having more strongly tabu-

lated shoulders, and in having the surface very strongly, spirally

striated, the spiral sculpture in Odostomia (Evdlea) prqfundicola being

exceedingly line.

This species follows Odostomia {Evdlea) thea m the key.

ODOSTOMIA (EVALEA) CALCARELLA, new species.

Plate 37, fig. 4.

Shell very broadly elongate-conic, creamy-white. Nuclear whorls

obliquely immersed in the first of the succeeding turns. Post^

nuclear whorls moderately well rounded, slightly shouldered at the

summit, marked by decidedly retractive lines of growth and numer-

ous, strong, incised, spiral lines. Suture constricted. Periphery

of the last whorl subangulated and inflated. Base short, narrowly

umbilicated, marked like the spire- Aperture large, somewhat effuse

anteriorly; outer lip thin, strongly curved; inner Up slender, decid-

edly curved and reflected, provided with a moderately strong fold a

little anterior to its msertion.

The type (Cat. No. 211587, U.S.N.M.) was di-edged by the United

States Bureau of Fisheries steamer Albatross, at station 2901, in 48

fathoms, off Santa Rosa Island, California. It has 5 post-nuclear

whorls and measures: Length, 3.3 mm.; diameter, 1.8 mm.
This species follows Odostomia {Evdlea) calliope m the key.

ODOSTOMIA (EVALEA) SPREADBOROUOm Dall and Bartsch.

Plate 38, fig. 8.

Odostomia (Evalea) spreadboroiighi Dall and Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, p. 17, pi. 2, fig. 2.

Shell, elongate-ovate, somewhat translucent, bluish-while. Nuclear

whorls small, deeply, very obhquely immersed within the first of

the succeeding turns. Post-nuclear whorls inflated, flattened in the
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middle, rounded strongly at the summit and the suture, marked

by decidedl}^ sinuous, exceedingly fine lines of growth and fine spiral

striations; the latter are less strongly developed on the posterior

two-tliirds between the sutures than on the anterior third and on the

base. Sutures strongly constricted. Periphery of the last whorl and

base inflated, well rounded, the latter deeply and strongly umbili-

cated. Aperture oval; posterior angle acute; outer lip tliin, showing

the external sculpture within; inner lip very slender, strongly curved

and slightly revolute, provided with a very faint, obHque fold a little

anterior to its insertion; parietal wall glazed with a tliin callus.

There are three specimens of this species, two of wliich are in the

Geological Survey Museum collection at Ottawa, and one (Cat. No.

211541) is in the United States National Museum. All three were

dredged in 18 to 28 fathoms at Ship Channel, Barkley Sound, Van-
couver Island, British Columbia. The specimen figured has 5 post-

nuclear whorls, and measures: Length, 3.8 mm.; diameter, 1,9 mm.
This species follows Odostomia (Evalea) esilda in the key.

ODOSTOMIA (EVALEA) VANCOUVERENSIS Dall and Bartsch.

Plate 37, fig. 1.

Odostomia (Evalea) vancouverensis Dall and Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, pp. 18-19, pi. 2, fig. 7.

Shell, elongate-ovate, very narrowly umbilicated, turreted, yellow-

ish-wliite. Nuclear whorls small, obliquely immersed in the first of

the succeeding turns, above which only half of the last volution pro-

jects and extends beyond the outline of the spire. Post-nuclear

whorls broadly, tabulatedly shouldered at the summit, moderately

rounded, marked by almost vertical lines of growth and numerous
exceedingly fine spiral striations. Sutures rendered very conspicuous

by the tabulated shoulder. Periphery of the last whorl well rounded,

base moderately long, well rounded, marked like the spire. Aperture

large, elongate-ovate, somewhat effuse anteriorly; posterior angle

decidedly obtuse; outer lip tliin; inner lip slender, oblique, and
somewhat revolute, provided with an obhque fold a little anterior to

its insertion; parietal wall glazed with a thin callus.

Specimens of this species were dredged in 18 to 28 fathoms at Ship

Channel, Barkley Sound, Vancouver Island, British Columbia, part

of which are in the collection of the Geological Survey, Ottawa, and
others in the United States National Museum, Cat. No. 211539. The
specimen figured has 5 post-nuclear whorls, and measures: Length,

4.7 mm.; diameter, 2.2 mm.
The strongly tabulated summit of the whorls separates this species

from aU the known Evaleas of the Oregonian faunal area.

This species follows Odostomia {Evalea) spreadborongJii in the key.
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ODOSTOMIA (KVALEA) QVADRJE Dall and Bartsch.

Plate 37, fig. 3.

Odostomia (Evalea) quadrte Dall and Bartsch, Dep. Mines, Geol.Surv., Canada,

1910, pp. 17-18, pi. 2, fig. G.

Shell, elongate-ovate, milk-wliite, umbilicated. Nuclear whorls

deeply, obliquel}' immersed in the first of the i)ost-nuclear turns,

above which only the tilted edge of the last volution projects. Post-

nuclear whorls moderately rounded, moderately shouldered at the

summit, marked by faint, slightly retractive lines of growth, and
numerous, exceedingly line, microscopic, spiral striations. In addi-

tion to this sculpture, the last whorl shows many weak malleations.

Periphery of the last whorl and the moderately long base somewhat
inflated, well rounded, marked like the spire. Aperture large, oval;

posterior angle acute; outer lip thin; inner lip very oblique, slightly

curved and strongly revolute, extending partly over the umbilicus,

provided with a moderately strong fold a little anterior to its inser-

tion; parietal wall glazed with a thin callus.

Fifty-three specimens of this species were dredged in 18 to 28 fath-

oms at Sliip Channel, Barkley Sound, Vancouver Island, British

Columbia. Part of these are in the Geological Survey Museum collec-

tion at Ottawa; the remainder are in the United States National

Museum collection, Cat. No. 211540. The figured specimen has 6

post-nuclear whorls, and measures: Length, 6.2 mm.; diameter,

3.2 mm.
This species follows Odostomia {Evalea) Tcadialcensis in the key.

ODOSTOMIA (EVALEA) CALLIMENE, new species.

Plate 38, fig. 2, 2a.

Shell elongate-ovate, milk-white. Nuclear whorls small, obUquely
immersed in the first of the succeeding turns, above which only half

of the last volution projects, the projecting portion extending con-

siderably beyond the outline of the post-nuclear spire. Post-nuclear

whorls slightly rounded, somewhat constricted at the summit, marked
by almost vertical lines of growth and very regular, closely spaced,

w&Yj, spiral striations; of the latter about 25 occur between the

sutures and the thu-d whorl. Periphery of the last whorl decidedly

inflated ; strongly rounded ; base moderately long, well rounded, with
a narrow umbihcus, marked like the spire. Sutures moderately im-
pressed. Aperture large, shghtly elTuse anteriorly; posterior angle

acute; outer lip very thin; inner lip quite long, decidedly flexuose

and somewhat reflected, provided with a strong fold opposite the

umbilical chink; parietal wall glazed with a tliin callus.
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The type (Cat. No. 211555, U.S.N.M.) was obtained by Mrs. Old-

royd in deep water at San Pedro, California. It has 5 post-nuclear

whorls and measures: Length, 3.1 mm.; diameter, 1.6 mm.
This species follows Odostomia (Evalea) quadrse in the key.

ODOSTOMIA (EVALEA) CYPRIA Dall and Bartsch.

Plate 37, fig. 9.

Shell of medium size, narrowly elongate-ovate, umbilicated, yel-

lowish-white. (Nuclear whorls decollated.) Post-nuclear whorls

rather high between the sutures, moderately rounded, very feebly

shouldered at the summit, marked by fine lines of growth and nuriier-

ous exceedingly fine, closely-spaced, spiral striations. Sutures very

slightly constricted. Periphery of the last whorl very rounded.

Base moderately long, well rounded, narrowly umbilicated. Aper-

ture broadly oval, effuse anteriorly; posterior angle obtuse; outer lip

thin ; inner lip very oblique, sHghtly curved and revolute, not appressed

to the base, provided with a very deep-seated feeble fold at its inser-

tion; parietal wall covered mth a thick callus, wliich renders the

peritreme complete.

The unique type, which was dredged by ^ir. Spreadborough at

Skidegate, is in the collection of the Geological Survey of Canada.

It has 5 post-nuclear whorls and measures: Length, 4 mm.; diame-

ter, 2 mm.
This species foUows Odostomia (Evalea) Jierilda in the key.

ODOSTOMIA (EVALEA) HYPATIA Dall and Bartsch.

Plate 37, fig. 5.

Shell large, elongate-ovate, strongly umbilicated, yellowish-white.

Nuclear whorls deeply immersed in the first of the succeeding turns,

above which the tilted edge of the last volution only projects. Post-

nuclear whorls well rounded, feebly shouldered at the summit,
marked by fine incremental lines, and numerous exceedingly fine,

closel}^ spaced, spiral striations. Sutures moderately constricted.

Periphery of the last whorl inflated, well rounded. Base moderately

long, well rounded, openly umbilicated. Aperture oval, effuse

anteriorly; posterior angle obtuse; outer Up thin; inner lip very

obHque, slender, curved, and decidedly reflected, but not appressed

to the base, provided with a moderately strong fold a little anterior

to its insertion; parietal wall glazed with a thin callus.

The unique type of this species, which is in the collection of the

Geological Survey of Canada, was dredged by Mr. Spreadborough at

Skidegate. It has 6 post-nuclear whorls and measures: Length, 5.2

mm.; diameter, 2.8 mm.
This species foUows Odostomia (Evalea) cypria in the key.
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ODOSTOMIA (EVALEA) BARKLEYENSIS Dall and Bartsch.

Plate 38, fig. 9.

Odostomia (Evalea) barkleyensis Dall aud Bartsch, Dep. Mines, Geol. Surv.,

Canada, 1910, p. 19, pi. 2, fig. 8.

Shell, small, regularly conic, bluish-white. Nuclear whorls deeply,

obliquely immersed in the first of the succeeding turns, above which

only the tilted edge of the last volution projects. Post-nuclear whorls

slightly rounded, marked by fine retractive lines of growth and numer-

ous fine, spiral striations. Sutures strongly impressed. Periphery

of the last whorl subangulated. Base rather short, sloping from the

subangulated periphery to its anterior margin, with a tumid area

bounding the narrow umbihcus, marked like the spire. Aperture

oval; posterior angle acute; outer lip thin; inner lip decidedly curved

and reflected, provided with a strong oblique fold at its insertion;

parietal wall glazed with a moderately thick callus.

Specimens of this species were dredged in 18 to 28 fathoms in

Barkley Sound, Vancouver Island, British Columbia. Part of them
are in the Geological Survey Museum collection at Ottawa, and

others in the United States National Museum, Cat. No. 211543.

The specimen figured has 5| post-nuclear whorls, and measures:

Length, 3.1 mm.; diameter, 1.4 mm.
This species follows Odostomia (Evalea) io in the key.

ODOSTOMIA (EVALEA) COOKEANA Bartsch.

Plate 37, fig. 8.

Odostomia (Evalea) cooheana, Bartsch, Nautilus, vol. 23, 1910, p. 138, pi. 11, fig. 4.

Shell elongate-ovate, very narrowly umbihcated, yellowish-white.

Nuclear whorls very obliquely immersed in the first of the succeeding

turns. Post-nuclear whorls very liigh between the sutures where they

are very moderately rounded and marked by rather strong incremental

lines and very numerous fine spiral striations. Periphery and base

of the last whorl somewhat inflated, the latter strongly rounded and
marked like the spire. Aperture large, oval; posterior angle acute;

outer lip thin; inner lip decidedly oblique, quite strongly curved in

the middle and somewhat reflected, provided with an oblique fold,

at its insertion, which is strong within and tapers to a vanisliing point

at the free edge of the columella; parietal wall glazed with a thin

callus.

Two specimens of this species were collected by Doctor Baker at

Ellamar, Alaska. One of these, an immature specimen, furnished

our description of the nucleus, the other, Cat. No. 208427, U.S.N.M.,

gave the adult characters. The adult specimen has its nucleus badly

eroded. The four remaining whorls measure: Length, 3.2 mm.;
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diameter, 2 mm. The young individual which is in Doctor Baker's

collection has 3 J whorls and measures: Length, 2.3 mm.; diameter,

1.4 mm.
Named for Mss J. M. Cooke, of San Diego, at the request of Doctor

Baker. This species follows Odostomia (Evalea) pratoma in the key.

ODOSTOMIA (EVALEA) BALDRTOGEiE, new species.

Plate 38, figs. 1, la.

Shell very elongate-conic, yellowish-white. Nuclear whorls small,

immersed in the first of the succeeding turns, above which only half

of the last volution projects. Post-nuclear whorls high between the

sutures, appressed at the summit, sHghtly rounded, marked by feeble

lines of growth, and many sub-equal and subequally spaced, strongly

incised, spiral lines. About 25 of these occur between the sutures of

the fourth whorl and about 30 between the summit and the periphery

on the penultimate turn. Sutures strongly impressed. Periphery of

the last whorl somewhat angulated. Base well rounded, moderately

long, marked like the spire. Aperture elongate-oval, slightly effuse

anteriorly; posterior angle acute: outer lip decidedly sinuous, bent

back at the posterior angle to almost form a notch, thin; inner lip

moderately long, obhque, shghtly curved and slightly revolute, pro-

vided with a strong fold at its insertion; parietal wall glazed with a

thin callus.

The unique type (Cat. No. 211558, U.S.N.M.) was collected by

Mrs. Ehzabeth E. Johnston at San Pedro, California. It has 7 post-

nuclear whorls and measures: Length, 5.6 mm.; diameter, 2 mm.
It is named for Mrs. B. L. Baldridge at the request of Miss E. E.

Johnston.

This species follows Odostomia (Evalea) socorroensis in the key.

ODOSTOMIA (EVALEA) SKTOEGATENSIS, new species.

Plate 38, fig. 7.

SheU elongate-conic, yeUowish-wliite. Nuclear whorls completely

immersed in the first of the succeeding turns, above which only half

of the last turn projects. Post-nuclear whorls very sHghtly rounded,

feebly shouldered at the summit, marked by incised spiral lines,

which are much stronger on the first two volutions than on the

remaining. Of these lines, 10 appear upon the second turn. On
the last, they are reduced to exceedingly fine striations: Sutures

moderately constricted. Periphery of the last whorl decidedly in-

flated and feebly angulated. Base somewhat prolonged, moder-
ately rounded, marked by fine, closely spaced, spiral striations.

Aperture large, oval; posterior angle acute; outer lip thin; iimer

Up strong, moderately curved, and partly reflected over the base to

which it is appressed, provided with a strong fold at its msertion.
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Seven specimens of this species were dredged at Skidegate; three at

station 5, which raay be considered cotypes; two at station 4, and two

at station 2. Of these, two of the cotypes are in the collection of

the Geological Survey of Canada, and one m the United States

National Museum, Cat. No. 220116; of the other two lots one from

each station is in the collection of the Geological Survey of Canada
and the United States National Museum. The cotype figured has 5

post-nuclear whorls and measures: Length, 3.4 mm.; diameter, 1.6 mm,
This species foUows Odostomia (Evalea) hagemeisieri in the key.

ODOSTOMIA (EVALEA) PALMERI. new species.

Plate 38, figs. 4, 4a.

Shell very small, elongate-ovate, semitranslucent, bluish-white.

Nuclear whorls deeply, obhquely immersed in the first of the succeed-

ing turns, above which only the tilted edge of the last volution

projects. Post-nuclear whorls well rounded, feebly shouldered at

the summit, marked by exceedmgly fine, almost vertical lines of

growth and microscopic spiral striations. Sutures strongly impressed.

Periphery and the rather long base of the last whorl weU rounded,

marked like the spire. Aperture very large, regidarly ovate
;
posterior

angle obtuse; outer lip thm; inner Up very oblique, almost straight,

voiy slender and very slightly revolute; parietal wall glazed ^vith a

thm callus.

Two specimens of this species (Cat. No. 198903, U.S.N.M.) were

collected b}' Dr. Edward Palmer at the head of the Gulf of California.

The type has 4 post-nuclear whorls and measures: Length, 1.4 mm.;
diameter, 0.8 mm.

This species is nearest to Odostomia (Evalea) tenuis Carpenter from
Mazatlan, but difTers from it in not being umbilicated mid ui having
the whorls more rounded and not overhangmg.

This species foUows Odostomia (Evalea) granadensh in the key.

ODOSTOMIA (EVALEA) CASSANDRA, new species.

Plate 38, fig. 5.

Shell small, ovate, very tliui, semitransparent, light yellow. Nuclear
whorls deeply immersed in the first of the succeeding turns. Post-

Jiuclear whorls very strongly, tabulatedly shouldered at the summit,
moderately rounded, marketl by line incremental Imes, imd numerous
exceedmgly closely spaced, very fine, spiral striations. Sutures

strongly constricted. Periphery of the last whorl well-roundeil.

Base rather long, well-rounded. Aperture very large, broadly oval;

posterior angle decidedly obtuse; outer lip very thm; inner lip very
slender, veiy oblique, somewhat smuous, strongly curved, and
slightly reflecteil over the base, but not appressed to it, provided
%vit]i a weak fold some little distance anterior to its insertion.
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Two specimens, cotypes, of this species were dredged at Skide-

gate. One of these has 4 post-nuclear whorls and measures: Length,

2.5 mm. ; diameter, 1.3 mm. One is in the collection of the Geological

Survey of Canada; the other is Cat. No. 220120 in the United States

National Museum.
This species follows Odostomia (Evalea) palmeri in the key.

ODOSTOMIA (AMAURA) SUBGLOBOSA, new species.

Plate 37, fig. 2.

Shell moderately large, subglobose, mUk-white, very narrowly

umbOicated. Nuclear whorls small, deeply, obliquely immersed in the

first of the succeeding turns. Post-nuclear whorls well-rounded, nar-

rowly, tabulatedly shouldered at the summit; surface somewhat rough,

marked by weak lines of growth and spiral striations; periphery of

the last whorl strongly inflated ; base short, inflated, marked like the

spire. Aperture large, ear-shaped; posterior angle obtuse; outer

lip thin at the edge, thick withm; inner lip short, strong, twisted,

and somewhat revolute, provided with a strong fold a little anterior

to its insertion; parietal wall glazed with a moderately thick callus.

Two specimens of this species were collected by Mr. F. W. Kelsey

at San Diego, California. One of these, the type, is in the United

vStates National Museum, Cat. No. 211560. It has 6 post-nuclear

whorls and measures: Length, 6 mm.; diameter, 4.1 mm. The other

is in Mr. Kelsey's collection.

This species follows Odostomia (Amaura) heringi in the key.

ODOSTOMIA (AMAURA) HELENA, new species.

Plate 38, fig. 10.

Shell moderately large, yellowish-white, very elongate-ovate.

Nuclear whorls small, very obliquely immersed in the first of the suc-

ceeding turns, above which the tilted edge of the last volution only

projects. Post-nuclear whorls subtabulatedly shouldered at the sum-
mit, well rounded, apparently marked by incremental lines only.

Sutures strongly constricted. Periphery of the last whorl somewhat
inflated, well rounded. Base short, well rounded, broadly umbili-

cated, marked like the spire. Aperture moderately large, ovate; pos-

terior angle obtuse; outer lip evenly curved; inner lip sinuous,

reflected over, but not adnate to the base, provided with a strong

oblique fold, which is about one-third of the distance of the length of

the inner lip anterior to the insertion of the inner lip. Parietal wall

covered with a thick callus.

The type (Cat. No. 249904, U.S.N.M.) was collected by Mrs. Bald-
ridge at San Pedro, California. It has 6 post-nuclear whorls, and
measures: Length, 5 mm.; diameter, 2.7 mm. The position of the

columellar fold will distinguish this species at a glance from all the

other California shells.

This species follows Odostomia (Amaura) satura in the key.
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ODOSTOMIA (AMAURA) GRIPPIANA, new species.

Plate 38, fig. 11.

Shell large, umbilicated, yello\\Tish-white. Nuclear whorls decol-

lated. Post-nuclear whorls decidedly, slopingly, tabulatedly shoul-

dered at the summit, otherwise moderately rounded; marked by fine

incremental lines and numerous, equal and equally spaced, slender,

wavy, spiral threads, of which 6 occur upon the shoulder, and about

40 between the shoulder and the suture. Periphery and the moder-
ately long base of the last whorl well rounded, marked like the spire.

Aperture moderately large, ear-shaped; posterior angle obtuse;

inner lip moderately long, stout, curved, somewhat reflected, pro-

vided with a strong fold a little anterior to its insertion; parietal wall

glazed with a thin callus.

The type (Cat. No. 211559, U.S.N.M.) was collected by Mr. Gripp

at Nanaimo, British Columbia. It has 6 post-nuclear whorls and
measures: Length, 7.5 mm.; diameter, 0.4 mm. The fine spiral lira-

tions differentiate this form from all other umbilicate Amauras.
This species follows Odostomia (Amaura) Jielena in the key.

ODOSTOMIA (AMAURA) ELDORANA, new species.

Plate 38, fig. 12.

Shell elongate, conic, wax-yellow. (Nuclear whorls decollated.)

Post-nuclear whorls moderately well rounded, slightly constricted at

the sutures, feebly roundly shouldered at the summit, marked \vith

lines of growth and very fine spiral striations. Periphery of the last

whorl well rounded. Base slightly protracted, well rounded, very

narrowly ^umbilicated. Aperture elongate ovate; posterior angle

acute; outer lip thin at the edge; inner lip very oblique, somewhat
sinuous, reflected over and adnate to the base, provided mth a mod-
erately strong fold, a little anterior to its insertion; parietal wall

closed by a very thin callus.

The type and another individual (Cat. No. 34246, U.S.N.M.) were
collected at Kadiak Island, Alaska. The type has the last 4^ whorls
remaining, which measure: Length, 9 mm.; diameter, 4 mm.

This species follows Odostomia (Amaura) Tcrausei in the key.

ODOSTOMIA (SCALENOSTOMA) BABYLONIA, new species.

Plate 38, fig. ;^.

Shell elongate-conic, light yellowdsh-brown, excepting the umbilical

area, the extreme basal portion and the tip, which are white. Nuclear
whorls very smaU. Post-nuclear whorls flattened, separated by a

scarcely impressed suture. On the last three turns the whorls are

marked at the periphery by an exceedingly strong, acute, spiral keel,

wliich is slightly bent downward. Base of the last whorl short, well

rounded. Entire surface of spire and base smooth, except for exceed-
ingly fine, incremental lines. Aperture oval; posterior angle acute;

outer lip rendered }-shaped by the spiral keel; inner lip slender,

evenly curved, very slightly revolute; parietal wall glazed with a

thin callus.
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Two specimens of this species (Cat. No. 127542, U.S.N.M.) come

from San Hipolito Point, Lower California. The type has ,10 post-

nuclear whorls and measures: Length, S mm.; diameter, 1.2 mm.
The present species differs from Odostomia (Scalenostoma) dotella

DaU and Bartsch in being much larger, much more acicular, and in

being brown instead of translucent.

ODOSTOMIA (HEIDA) KELSEYI, new species.

Plate 38, figs. 6, 6a.

Shell small, ovate, bluish-white. Nuclear whorls small, obliquely

immersed in the first of the succeeding turns, above which only the

tilted edge of the last volution projects. Post-nuclear whorls mod-

erately rounded, narrowly shouldered at the summit, marked only by

moderately retractive lines of growth and numerous exceedmgly fine,

spiral striations. Sutures subchanneled. Periphery of the last whorl

somewhat inflated, well rounded. Base moderatelylong, sloping evenly

from the periphery to the anterior extremity, the area about the

umbilicus havmg a pinched-in effect, and is surrounded by a somewhat

tumid area. Aperture large, broadly oval, somewhat flaring at the

anterior lateral angle
;
posterior angle acute ; outer lip thin ; inner lip

decidedly curved and slightly revolute; parietal waU covered with a

thick caUus which joms the caUus of the columella to the posterior

angle of the aperture, rendering the peritreme complete. No fold is

visible on the columella. Operculum horny, thin pauci-spiral,

concavo-convex, the convex side being the outer.

Two specimens of this species were collected at San Diego, CaH-

fornia. One of these, the type (Cat. No. 211544, U.S.N.M.), has 5

post-nuclear whorls and measures: Length, 2.7 mm.; diameter, 1.5

mm. The other specimen is in IVIr. Kelsey's collection.

EXPLANATION OF PLATES.

Plate 35.

Fig. 1. Turbonilla (Strioturbonilla) encella; type; 4.5 mm.; p. 265.

The fine spiral striations have been omitted in this figure.

la. Nucleus of the same much enlarged.

2. Turbonilla (Strioturbonilla) dracona; type; 6.9 mm.; p. 266.

The fine spiral striations have been omitted in this figure.

2a. Nucleus of the same much enlarged.

3. Turbonilla (Strioturbonilla) coolceana; type; 6.9 mm.
; p. 266.

4. Turbonilla (Chemnitzia) clarinda; type; 4.7 mm.; p. 264.

4a. Nucleus of the same much enlarged.

5. Turbonilla (Pyrgolampros) pesa; type; 6 mm.; p. 269.

6. Turbonilla (Pyrgolampros) rinella; type; 8.5 mm.; p. 270.

7. Turbonilla (Pyrgolampros) talma; type; 9 mm.; p. 267.

8. Turbonilla (Strioturbonilla) dinora; type; 9.2 mm.; p. 264.

The fine spiral striations have been omitted in this figure.

9. Turbonilla (Pyrgolampros) gloriosa; type; 8.3 mm.; p. 268.

10. Turbonilla (Strioturbonilla) bakeri; type; 8 mm.; p. 265.

The fine spiral striations have been omitted in this figure.

10a. Nucleus of the same much enlarged.

11. Turbonilla (Pyrgolampros) macouni; type; 9 mm.; p. 268.
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Plate 36.

Fig. 1. Odosiomia (Chrysallida) dicella; type; 3 mm.; p. 274.

2. Odostomia (Menestho) gloriosa; type; 2.8 mm.; p. 276.

2a. Nucleus of the same much enlarged.

3. Odostomia (Chrysallida) thalia; type; 2 mm.; p. 275.

4. Odostomia (Chrysallida) hcterocincUi; type; 3.2 mm.; p. 274.

4a. Nucleus of the same much enlarged.

5. Turbonilla (Mormula) scammonensis; type; 7.5 mm.; p. 272.

6. Odostomia (Besla) excolpa; type; 2 mm.; p. 273.

6a. Nucleus of the same much enlarged.

7. Turhonilla (Pyrgiscus) callimene; tj-pe; 7.2 mm.; p. 271.

8. Odostomia (Menestho) excisa; type; 3.9 mm.; p. 276.

9. Turhonilla (Pyrgiscus) grippi; type; 11 mm.; p. 270.

10. Odostomia (Evalea) calliope; type; 4.2 mm.; p. 278.

lOo. Nucleus of the same much enlarged.

Plate 37.

Fig. 1. Odostomia (Evalea) vancouverensis; type; 4.7 mm.; p. 280.

The fine spiral striations have been omitted in this figure.

2. Odostomia (Amaura) subglobosa; type; 6 mm.; p. 286.

3. Odostomia (Evalea) quadra'; type; 6.2 mm.; p. 281.

The fine spiral striations have been omitted in this figure.

4. Odostomia (Evalea) calcarella; type; 3.3 mm.; p. 279.

5. Odostomia (Evalea) hypatia; type; 5.2 mm.; p. 282.

The fine spiral striations have been omitted in tliis figure.

6. Odostomia (Evalea) youngi; type; 6.5 mm.; p. 277.

7. Odostomia (Evalea) thea; type; 4.7 mm.; p. 278.

8. Odostomia (Evalea) coolceana; type; 2.3 mm.; p. 283.

The fine spiral striations have been omitted in this figure.

9. Odostoviia (Evalea) cypria; type; 4 mm.; p. 282.

The fine spiral striations have been omitted in this figure.

Plate 38.

Fig. 1. Odostomia (Evalea) baldridgcse; type; 5.6 mm.; p. 284.

la. Nucleus of the same much enlarged.

2. Odostomia (Evalea) callimene; type; 3.1 mm.; p. 281.

The fine spiral striations have been omitted in this figure.

2a. Nucleus of the same much enlarged.

3. Odostomia (Scalenostoma) babylonia; type; 3 mm.; p. 287.

4. Odostomia (Evalea) pabneri; type; 1.4 mm.; p. 285.

The fine spiral striations have been omitted in this figure.

4a. Nucleus of the same much enlarged.

5. Odostomia (Evalea) cassandra, type; 2.5 mm.; p. 285.

The fine spiral striations have been omitted in this figure.

6. Odostomia (Heida) kelseyi; type; 2.7 mm.; p. 288.

6a. Nucleus of the same much enlarged.

7. Odostomia (Evalea) stidcgatensis; tj-pe; 3.4 mm.; p. 284.

8. Odostomia (Evalea) spreadboroughi; type; 3.8 mm.; ]). 279.

9. Odostomia (Evalea) barllcyensis; type; 3.1 mm.; p. 283.

The fine spiral striations have been omitted in this figure.

10. Odostomia (Amaura) hclcna; type; 5 mm.; p. 286.

11. Odostomia (Amaura) grippiana; type; 7.5 mm.; p. 287.

12. Odostomia (Amaura) eldorana; type; 9 mm.; p. 287.

13. Odostomia (Evalea) tliea; nucleus much enlarged; p. 278.
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[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER
"ALBATROSS," 1907-1910.—No. 19.1

DIAGNOSES OF NEW BARNACLES FROM THE PHILIPPINE
ARCHIPELAGO AND CHINA SEA.

By Henry A. Pilsbry,

OJ the Academy of Natural Sciences of Philadelphia.

The following diagnoses of some new species of CiiTi])edia from the

Albatross Phili]>pine cruise are ]Hiblishcd in advance of the final

report on the collection.

ALEPAS NAVIGATOR, new species.

Type-specimen.—C&t. No. 38698, U.S.N.M.

Type-locality.—Nogas Point, Panay, surface, on a large Disco-

medusa.

Capitulum large, with, well calcified, sharply defined scuta, in form
of a band along the occludent margin, with a wide diverging ascending

branch above. First cirrus with two basal appendages, the other

cirri with one, except cirri ii and vi, which have none. Length of

capitulum, 30 mm.; greatest width of capitulum, 24; length of pedun-

cle, 25; diameter of peduncle in middle, 7; length of aperture, 16; and
length of scutum, 1 2

.

ALEPAS SPECTRUM, new species.

Type-spedmen.—C'Ai. No. 38699, U.S.N.M.

Type-locality.—Nogas Point, Panay, surface, on Discomedusa.

The tunic of the narrow capitulum is excessively thin, without any

trace of scuta or other plates, thereby differing from aU other known
species of Alepas.

Length of capitulum, 12 mm.; breadth of capitulum, 6; length

of peduncle, 6.

SMILIUM HORRIDUM, new species.

Type-specimen.—C&t. No. 43467, U.S.N.M.

Type-locality.—Albatross station 5250, Gulf of Davao, 23 fathoms.

The capitulum is armed with 15 plates, those of the lower whorl

l)rojecting horn-like. It is covered with a thick yellowish cuticle in

which the outlines of the plates are rather indistinct. The scutum
is almost as broad as long, acute above, faintly marked %vith growth

lines. The tergum is triangular, with a process appended on the
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occludent side of the summit, which is therefore very obtuse. Carina

straight, abruptly bent at the umbo, which is near the apex. Upper

lateral plate vertical, long, and narrow. Rostrum small, projecting.

Rostral and inframedian latera conic, projecting. Carinal latera

long, the upper end projecting. Subcarina long, the apex project-

ing. Peduncle somewhat shorter than the capitulum, densely

covered with small pebble-hke scales, those near the base elongated.

On the carinal side of the peduncle there are two longitudinal series

of larger, more projecting scales, and on one side there is another in-

distinct series of similar scales.

Length of capitulum, 12 mm.; basal width, 11; length of peduncle,

11.

This species is somewhat related to S. scorpio Aurivilhus, and espe-

cially to S. pollicipedoides Hoek, but differs from both in the pecul-

iarly obtuse summit, the rows of enlarged scales of the peduncle, and

various other characters.

VERRUCA ALBATROSSIANA, new species.

Type-spedmen.—Cat. No. 43472, U.S.N.M.

Type-locality.—Albatross station 5447, east of Luzon, 310 fathoms.

A species with the movable valves parallel to the plane of the base,

parietal areas of the walls ribbed vertically, basal margin acute, fixed

scutum without internal pit or myophore. Movable scutum has five

articular ridges counting the crescentic ridge, the rest of the plate

being transversely grooved and finely striate longitudinally. Movable

tergum having four articular ribs and a stronger diagonal rib. Apices

of fixed scutum and tergum contiguous, a little produced. The

carina occupies much more of the carino-rostral wall than the rostrum,

which is higher and shorter, the apices of both being marginal.

Carino-rostral length between apices, 5.8 mm.; greatest width,

5 mm.; height of fixed tergum, 3.5 mm.
The unusual length of the rostrum and fixed scutum characterize

this species.

VERRUCA INTEXTA, new species.

Type-specimen.—C&t. No. 43468, U.S.N.M.

Type-locality.—Albatross station 5259, off northwestern Panay,

312 fathoms. On spines of echinoids with Megalasma.

The barnacle is white, solid, with the opercular valves about parallel

to the plane of the base; parietal areas of the plates of the wall

widely ribbed.

Movable scutum with three articular and three other ribs, the inner

face deeply concave ; movable tergum with two articular and a strong

diagonal rib, the rest of the plate transversely grooved. Fixed

scutum and tergum having rather long, recurved beaks. Carina and

rostrum interlocking with numerous teeth, the upper rib and tooth

of the carina much longer than the others; beak of carina somewhat



NO. 1904. NEW BARNACLES FROM THE CHINA 8EA—PILRBRY. 293

produced. Rostrum having the beak removed some distance from

the scutal border, the intervening area radially ribbed, the ribs ter-

minating on the scutal border, where they interlock with those of the

scutum; basal edges of the plates of the wall thin and simple. There

is no myophore in the fixed scutum.

Greatest carino-rostral length, 7.5 mm.; breadth, 5.4 mm.; height

of fixed tergum, 4 mm.
This is a very distinct species, by reason of the shape of the rostrum,

in which the summit stands remote from the scutal margin as in

V, nexa and T^. Icaehleri.

PACHYLASMA DARWINIANUM, new species.

Type-specimen.—Cat. No. 43465, U.S.N.M.

Type-locality.—Albatross station 51 6S, Sulu Archipelago, Tawi
Tawi group, 80 fathoms.

A species living upon and partly embedded in a hard sponge.

Walls solid, base wholly membraneous. The walls form a low cone,

%vith rather large, deeply toothed aperture and are dull red, fading

toward the rostrum, which is pale or whitish. The plates are strong,

\vith the parietes smooth except for a fine rugosity; the alae broad,

regularly striate vertically, with oblique, minutely crenulate summits.

The scutum is half as wide as long, convex externally, with sculpture

of crowded, strongly crinkled growth ridges. Internally there is a

low articular ridge and no adductor ridge. The tergum is triangular,

without a spur, striate longitudinally on the carinal half, having a

low, rounded rib, bounded by depressions on the scutal half. Inter-

nally there is a high, short articular ridge, and UTegular crests for the

depressor muscles, projecting in jagged teeth below the margin.

Greatest diameter of the wall, 18 to 20^ mm.
Strikingly unlike all known species in the sculpture of the scutum

and the shape of the tergum.

Pachylasma darwinianum agrees with P. giganteurn (Philippi), P.

crinoidopMlum Pilsbry, and P. chinense, new species, in having con-

spicuous aliB on the carina, carino-lateral and medio-lateral plates,

thereby differing from P. aura ntiacum. Darwin, in which the carino-

lateral and medio-lateral plates unite in a simple, linear suture. It

differs from all other known species, except P. crinoidophilum, by
having the base wholly membraneous.
The species of Pachylasma now known are very distinct from one

another. So far as we know, all are local in distribution, and appar-

ently rare. P. darwinianum is known by several specimens cut out

of a very dense, hard sponge.

PACHYLASMA CmWENSE, new species.

Type-specimen.—Cat. No. 43471, U.S.N.M.
Type-locality.—Albatross station 5301, latitude 20° 37' N.; longi-

tude 115° 43' E., China Sea, near Hongkong, in 208 fathoms, on the

scutum of a living ScalpeUum steamsii.



294 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

Base calcareous, very tliin in the center, thicker and sohd toward

the edges. Plates of the walls solid, without radii. The plates are

white, clouded with pink near the summits of the side-plates and

carina, the parietes covered with a very thin yellowish cuticle; oper-

cular plates yellow, pinldsh toward their apices. The orifice is large,

piriform, toothed; the alee have arched, minutely serrate upper edges.

The sheath is very short, and its lower edge does not overhang.

Rostrum and rostral latera separated by inconspicuous linear sutures.

Scutum narrow, its greatest width less than half the length, convex

outside, with sculpture of smooth, wide, and even growth ridges parted

by deep, narrow grooves. The articular ridge is very low, and there

is no adductor ridge. The tergum has an extremely short spur and

no trace of a longitudinal furrow. There is a liigh articular ridge,

and a series of short teeth in place of the depressor muscle crests.

Greatest diameter of base, 16.5 mm.; height of carina, 13.6 mm.
ACASTA PECTINIPES, new species.

Type-specimen.—Cat. No. 43473, U.S.N.M.

Type-locality.—Albatross station 5276, near Malavatuan Island,

off southern Luzon, 18 fathoms.

The barnacle has a deep base, rather weakly striate. The plates

of the wall are inflected above, with sculpture of prickly longitudinal

threads. Paries of carina-lateral plate reachmg to the base, but

extremely narrow, about one-seventh as wide as the rostro-lateral;

radii and alae quite narrow. There are narrow but distinct slits

bridged by membrane between the bases of the plates. Scutum

regularly sculptured with ridges of growth, the basal margin approach-

ing the occludent margin in length. Tergum very short, with can-

cellated external sculpture and an extremely short spur, about one-

third the width of the basal margin.

Length of walls and base, 8 mm.; carino-rostral diameter, 6.2 mm.
ACASTA IDIOPOMA, new species.

Type-specimen.—CaJi. No. 43466, U.S.N.M.

Type-locality.—Albatross station 5254, Gulf of Davao, Mindanao,

21 fathoms.

Walls white. Base deeply bowl-shaped; parietes of carina-lateral

plate more than half as wide as rostro-lateral; no apertures between

the bases of the wall-plates, which do not converge upward. Scutum
strongly striate longitudinally, with a carina marking off the occludent

third, which protrudes as a rounded lobe or scutal spur beyond the

rest of the lower outline. Tergum having a short triangular spur

united with the adjacent border of the plate.

Greatest diameter of the wall, 7.2 mm.
Readily known by the peculiar opercular plates.



A SECOND METEORIC FIND FROM SCOTT COUNTY,
KANSAS.

By George P. Merrill,

Head Curator of Geology, United States National Museum.

Those conversant with the literature will perhaps remember that

in connection with the description of a new meteorite from Modoc,

Kansas, some years ago * I appended a brief note descriptive of a

small stone (135 grams) forwarded by Mr. J. T. Freed, which I

relegated provisionally to the Jerome fall of 1898. This was

acknowledgedly open to question; there was no question, however,

but that it formed no part 6i the Modoc fall then under considera-

tion, and the occurrence was sufficiently interesting to cause Mr. Jolm

T. Freed (son of Mr. J. K. Freed, finder of the Modoc stone) to search

for more material. As a result there was received from him in Novem-
ber, 1911, the fragment shown in plate 39, fig. 1, accompanied by the

statement that it was found on a quarter section adjoining the one

where was found the largest stone of 1906; or, more exactly, about

the middle of section 8, township 18, range 33 southwest.

The stone as received is plainly a fragment, roughly wedge-shaped,

showing on the lower surface (pi. 39, fig. 1) a fracture so recent in the

course of its flight as to be scarcely coated by a fused crust. Other

surfaces show the usual crust though obscured by oxidation, the

entire stone being of a rusty ocherous brown color. As figured it

weighed a scant 1,900 grams. The maximum dimensions were 140

mm. by 130 mm. by 65 mm., thinning out to not more than 10 mm. at

the top. The exterior features of the stone, as well as a polished

surface, are somewhat similar to those of a recently found but yet

undescribed stone from CuUison in Pratt County, and it was thought

at first there might be some collection between the two. Further

study has, however, convinced me of a lack of identity, both in min-

eral composition and in structure.

The stone is chondritic, but chondrules of such size as to be evident

on a polished surface are rare, of a green color, and firmly embedded
in the dense greenish black fragmental ground. The microscopic

1 Amer. Journ. Sci., vol. 22, May, 1900.
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forms are largely fragmental and of the usual olivine-pyroxene type,

the pyroxenes bemg both the monoclinic and orthorhombic varieties.

The colorless limpid interstitial mineral occurring in the Modoc stone

and there assumed to be a feldspar, is here quite lacking, and nothing

that could with certainty be identified as a feldspar was observed.

Occasionally polysynthetically twinned forms were met with which,

while suggestive of a plagioclase, were, from their lack of limpidity

and high polarization colors, assumed to be pyroxene, as usual. The
metallic iron and iron sulphide are very evenly and abundantly dis-

seminated throughout the mass of the stone m sizes rarely above one

or two millimeters in diameter. Compared with other stones from the

same State it is a trifle coarser in texture and of a more greenish color

than that of Oakley ; more compact and darker in color than that of

Ness County. It more closely resembles both in color and texture a

stone in the U. S. National Museum collections, from Cullison, Pratt

County, in the south-central part of the State, but more than 100

miles distant. Of foreign stones it more closely resembles that of

Gilgoin Station, New South Wales, than any others of the National

Museum collection.

Should this, as is now apparent, prove to be an mdependent fall it,

together with that of Cullison, above noted, will make 17 to be

credited to Kansas. Inasmuch as I designated the fhid of 1906 as

the Modoc meteorite, it will perhaps be best that this second find be

known simply as the Scott City stone, the two individuals thus far

known weighing respectively 135 and 1,900 grams. From the slightly

glazed character of the fracture above alluded to it seems not at aU
improbable that more material may yet be found.

A fragment of this stone, weighmg 175 grams only, is m the collec-

tion of the National Museum (Cat. No. 429), the main mass still

remaining in the possession of Mr. John T. Freed, of Scott City.
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The Scott City, Kansas, Meteorite.

<i,lr from tliMt <li(>\vii ill li!,'iirf 1. .\lK)ut Imll imtnral size.
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Faunal Provinces of West America.

For explanation of map see page 299.



A ZOOGEOGKAPHTC STUDY BASED ON THE PYKA^IIDEL-
LTD ^lOLLUSKS OF THE WEST COAST OF AMERICA.

By Paul Bartsch,
uAssistant Curator, Diuision of Mollusks, United States National Museum.

INTRODUCTION.

In tills paper I have considered all the available data relating to

the distribution of tlio recent west American species of tliis family

described in Bulletin 68 of the United States National Museum
and the additional forms described in the supplemental paper pub-

lished in these Proceedings, volume 42, page 261, 1912. There have

also been included here notes on specimens from the west coast of

America, wliich have been determined for various institutions and
individuals since the publication of that monograph. The disposition

of tliis material is mentioned under each reference in the present

paper, and I may say here that I wish to extend grateful thanks to all

coiTespondents and institutions mentioned in Bulletin 68 and in the

supplemental paper, for it is almost entirely due to their cooperation

that the present study has been made possible. I wish also to

express my sincere appreciation and thanks to Dr. William H. Dall,

honorary curator of the Division of Mollusks, for lending a patient

ear to my troubles and giving kindly counsel during the years that

I have been at work upon this gi"oup.

In the preparation of this manuscript a card was prepared for

each species, on wliich has been noted the number of specimens

examined, the locality from which they were obtained, dejith in

fathoms, bottom temperature, and disposition of material, the last

subdivided into two columns, one citing the catalogue number,
the other the collection in which the material occurs. It would have
beiMi desirable to add the salinity and the physiograpliic conditions

of each station, but unfortunately few data are available on these

points. I have noted them wherever they were to bo had.

These specific cards fall readily into a series of zoogeogi-aphic divi-

sions, wliich in turn can be easily groujied to correspond with the

great provinces outlined by S. P. Woodward, Manual of Mollusca,

London, 1851-1856, pages 355 and 372 to 377, and later more fully

Proceedings U. S. National Museum. Vol. 42—No. 1906.
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discussed by Doctor Dall in Fur Seals and Fur Seal Islands of the

North Pacific, part 3, 1899, page 539, and in the Proceedings of the

United States National Museum, volume 37, 1909, pages 185 to 191.

I would however, on the basis of the present study, suggest a slight

rearrangement of the subdivisions (faunal areas) which the larger

provinces have been held to contain in the past, namely, I would

retain five primaiy provinces, using for them the terms Arctic, North
Temperate, Tropic, South Temperate, and Antarctic.

In the first, the Arctic, I would include the Arctic in the restricted

sense and the Aleutic of the present paper. These two correspond

to the Arctic and Boreal of the east Atlantic. In the Arctic
in the restricted sense there are 4 species belonging 2 each to the

subgenera Evalea and Amaura. In the Aleutic these two sub-

genera are found containing 15 out of the 19 species peculiar to it,

the remainder comprising a single species of Menestlio, 1 of Striotur-

honiUa, and 2 of Pyrgolampros, the last named subgenus being

practically confmed to the North Temperate province which harbors

23 out of the 26 species.

The North Temperate should embrace the Oregonic and Cal-

iFORNic faunal areas which correspond to the Celtic and Lusitan-

lAN of the east Atlantic. In this province there is as a leading

feature the subgenus Pyrgolampros, only 1 species of which is

known in the Tropic province wliile 2 only are found in the

Arctic. The subgenus Mormula is also quite characteristic; 2 out

of 14 are found in the Tropic, and none are known from the Arctic
province. The subgenus Ivara is entirely confined to this province,

and Careliopsis and Salassiella are known -from the Californic

faunal area only. Evalea finds its greatest development here, being

represented by 49 of the 64 species known from the entire west coast.

The Tropic province should embrace the Mazatlanic, the Pan-
AMic and Galapaganic, corresponding to the West African of the

east Atlantic. In tliis we find the following subgenera pecuHar

to the region, Pyramidella, Pharcidella, Asmunda, Lysacme, Salassia,

Pyrgulina, Haldra, and Odostomia. The rather large subgenus

Amaura is entirely unrepresented and Pyrgolampros has but a single

representative.

From the South Temperate province, corresponding to the South
African of the east Atlantic, we have but 4 representatives, 3 of

which belong to the subgenus Pyrgiscus which ranges over the

North Temperate and also the Tropic, and one of the subgenus

Menestho, which has an equally extensive distribution.

The Antarctic Pyramidellid fauna is unknown at present, but

judging from the currents, one notes that 2 faunal areas are

indicated in the Antarctic province; one, the Magellanic, corre-

sponding to the Aleutic of the northern hemisphere covering the
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region between Chiloe Island and the Strait of Magellan, the other,

the Antarctic, in the restricted sense, corresponding to the Arctic,

in the restricted sense, of the northern hemisphere, covering the

South Shetlands and tlie territory to the south of them.

The present study is the first actual tabulation of the distribu-

tion of a large family of mollusks which has been undertaken for the

region under discussion and marks well the various subdivisions of

the larger provinces into which the contmental shelf fauna of the

west coast of America is divided. (See map, Plate 40.)

They may be defined as follows:

(1) ARCTIC.
This extends from the summer limit south to the winter limit of

the pack ice, i. e., from the Sea-Horse Islands south to Hagemeister

Island. This region is characterized by 4 species belonging to 2

subgenera. (See first column of the summa^y^)

(2) ALEuna
This embraces the Aleutian Islands, the Alaskan Peninsula, and

the main coast of Alaska with their adjacent islands south of Sitka,

and probably the inland straits south to DLxon Entrance. This

region is characterized by 19 species belonging to 5 subgenera; two

additional species are common to this and the next area. (See sec-

ond column of summar3\)

(3) OREGONIC.
This faunal area extends from Sitka, Alaska, south to Point Con-

ception, California, and probably south on the outside of San ^liguel,

Santa Rosa, and San Nicholas, and San Clemente Islands. It is

characterized by 70 species belonging to 14 subgenera. Eleven addi-

tional species extend over this and the next area. (See third col-

umn of summary.)

(4) CALIFORNIC.
This extends from Pomt Conception, California, south to Cape St.

Lucas, Lower California. It is characterized by 164 species belong-

ing to 27 subgenera. Two species are common to this and the next

area. (See fourth column of summary.)

(5) MAZATLANIC.
This extends from Cape St. Lucas, south to Acajutla, Guatemala.

It is characterized by 75 species belonging to 26 subgenera. No species

are common to tliis and the next area. (See fifth column of summary'.)

(6) PANAMIC.
This area extends from Acajutla south perhaps to Aguja Point,

Peru. It is characterized by 46 species, belongmg to 19 subgenera.

(See sixth column of summary.)

(7) GALAPAGANIC.
The fauna of these islands, though small, is absolutely distinct

and denotes a separate area. It consists of 5 species belonging to

5 subgenera. (See seventh column of summary.)
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The Pyramidellid material from the west coast of South America

south of Aguja Point, Peru, is exceedingly scant, too much so to

permit of any definite mapping of faunal areas based upon this group

alone, but if we apply the same factors which are found to hold in

the northern hemisphere, we can say that one area (8) the Peruvic,

extends from Point Aguja, Peru, south to Chiloe Island, Chile. An-

other (9), the Magellanic, extends from Chiloe Island to the Strait

of Magellan, and a third (10), the Antarctic, probably covers the

South Shetlands, extending from there southwards.

The faunal areas here listed show a remarkable coincidence with

the ocean currents in the region under discussion, which demands

consideration.

First of all, it should be borne in mind that probably all the mem-
bers of this family are free swimming during their early stages,

which would render them subject to being carried by the ocean cur-

rents. Their future success in life after passing the free-swimming

stage would depend upon finding a suitable habitat for their sub-

sequent existence—a habitat which would embrace all the necessary

conditions of topography, temperature, salinity, and food supply.

It seems quite reasonable to suppose, and the insufficient data at

hand indicate, that the coasts washed by the great ocean currents

have in the mam a corresponding uniformity of temperature, salin-

ity, and food supply (plankton), the chief factors in the environ-

ment of marine animals. It therefore seems most reasonable to

assume that it is due to the dommation of these factors by the cur-

rents that we find the parallelism or coextensiveness of ocean cur-

rents and the faunal areas.

In the North Pacific we have the Kuro Siwo or Japan current,

which on reaching our coast splits, the north deflection sweeping

the shores of Alaska and the Aleutian Islands, marking the Aleutic

faunal area, while the south deflection sweeps southward along the

coast of Washmgton, Oregon, and California, as far as Point Concep-

tion, where the greater part is deflected seaward, probably sweep-

ing the outside of San Miguel, Santa Rosa, San Nicholas, and San

Clemente Islands, thus outlining the Oregonic faunal area.

A weak continuation of the main current passes southward along

the coast of California from Point Conception to Cape St. Lucas,

Lower California, where it is deflected seaward, thus covering the

faunal area designated as Californic.

The equatorial current strikes the Central American coast about

Acajutla and passes northward into the Gulf of California, turning

westward at Cape St. Lucas. This maps the Mazatlanic faunal area.

The region between Acajutla and Point Aguja, Peru, appears to be

free from any large ocean currents and represents the Panamic

faunal area.
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The South Pacific or Peruvian current striltcs the Soutli American

shores about Chiloe Island, Chile, a part being deflected northward

along the shores to Point Aguja, Peru, where it is deflected toward

the Galapagos Islands. This may bo considered as marking tho

Peruvic faunal area, thougii little is known of its Pyramidcllid fauna.

Another part is deflected southward and sweeps the coast of South
America from Chiloe Island to the Strait of Magellan, This maps
the Magellanic faunal area.

The South Shetland Islands and the territory to the south may be

considered as embracing the Antarctic faunal area in the restricted

sense.
GEOGRAPHIC TABLES.

These tables are based upon tho specific cards, showing the geo-

graphic range of each species. A is used to denote its presence in

a faunal area; when a species extends over more than one faunal

area, the will appear in all the columns covered by its range. Sub-
species are given the same rank as species in the plotting of these

tables.
Geo'jraph ic tab les

.

Species.
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Geographic tables—Continued.

Species.
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Geographic tables—Continued.

Species.
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Geographic tables—Continued.

Species.
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Geographic tables—Continued

.
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Geographic tables—Continued.

Species.
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Geographic tables—Continued.

Species.
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Geographic tables—Continued.

SUMMARY.

Genera and subgenera.
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PYRAMroELLA (VOLUSPA) CERROSANA Dall and Bartscb.

(V-rros Island, Lowor California: 1 Hpocimcn, typo. C'af. No. fi332, F.S.N'.M.

PYRAMIDELLA (LONGCHAEUS) ADAMSI Carpenter.

Mimtcr.'V, Cal.: 1 Hpicimcii. Cat. No. 206854, L'.S.X.M.

Off Santa Ro.'^a Island, Cal.: U.S.B.P\ station 2901, 48 fathoms, gray sand and
mud bottom. I?ottom temperaturo 55.1°. 1 spocimon. Cat. No. 194465,

U.S.N.M.

San Diego, Cal.: 1 sptcimen. Cat. No. 56764, U.S.N.M.

7 spocimons. Cat. No. 46469, U.S.N.M.
I specimen. Cal. No. 109367, U.S.N.M.

3 sperimens. Kelsey collection. 4 fathom.-*.

Scammon Lagoon, Lower California: 2 specimens. Kelsey ciillection.

3 specimens. Cat. No. 10555S, U.S.N.M.
La Paz, Lower California: 1 .specimen. Cal. No. 34171, U.S.N.M.

1 specimen. Cal. No. 11866, U.S.N.M.

(Uilf of California: 2 specimen.-'. Cat. No. 46468, U.S.N.M.

PYRAMIDELLA (LONGCHAEUS) BICOLOR Menke,

(iiiacamayo, Mexico: I specimen. Cat. No. 13522, U.S.N.M,

PYRAMIDELLA (LONGCHAEUS) MEXICANA Dall and Bartsch.

San Diego, Cal.: 1 specimen. Cat. No. 567G4, U.S.N.M.

Scammon Lagoon, Lower California: 1 specimen, type. Cat. No. 105558,

U.S.N.M.

PYRAMIDELLA (LONGCHAEUS) CONICA C. B. Adams.

Panama Bay: 1 specimeTi, type Amherst Cullfge collection.

PYRAMIDELLA (LONGCHAEUS) MAZATLANICA Dall and Bartsch.

San Diego, Cal.: 2 specimens. Cat. No. 46477, U.S.N.M.

Off San Diego, Cal.: U.S.B.F. station 3566, 3 fathoms, fine sand and black sh.-ll

bottom. 1 specimen. Cat. No. 206855, U.S.N.M.

Gulf of California: 1 specimen. Cat. No. 46468, U.S.N.M.

Off Cape Tepoca, Mexico: U.S.B.F. station 3019, 14 fathoms, black sand and
broken shell bottom, bottom temperature 66°. 1 specimen, type. Cat. No.

162714, I'.S.N.M.

PYRAMIDELLA (PHARCIDELLA) HASTATA A. Adams.

Acapulco, Mexico: 3 specimens (1 figured). Cat. No. 59321, U.S.N.M.

(?) 2 specimens. Zoological Museum of Berlin.

PYRAMIDELLA (PHARCIDELLA) PANAMENSIS Dall and Bartsch.

Panama Bay: U.S.B.F. station 2S().">, 51.5 fathoius. gret-u miul bottom. 2

sptH-imens (l=t\'pe). Cat. No. 122792, L'.S.N.M.

PYRAMIDELLA (PHARCIDELLA) MOFFATI Dall and Bartsch.

.Japan (?): 1 specimen. Paetel collect iim, B.-rlin Museum.
Acapulco, Mexico: 1 specimen, type. ? collection.

PYRAMIDELLA (PHARCIDELLA) ACHATES Gould.

(lulf (if Mexico: 1 specimen, lype. Cat. No. 43 (288-A.3Ml\ State Museum. X. Y.

Mazatlan, Mexico: 1 specimen. Cat. No. 57870, Acad. Nal. Sci. Philadelphia, Pa.

TURBONILLA (TURBONILLA) GILLI Dall and Bartscb.

Off Catalina Island, Cal.: Univ. of Cal. slatinn 30. 1 specimen. Univ. of Cal.

collection.

San Diego, Cal.: Univ. of Cal. .station 47. 3 specimens. Univ. of Cal. collection.

2 specimens (l=t\iie). Cat. No. 163009, U.S.N.M.

TURBONILLA (TURBONttLA) GILLI DELMONTENSIS DaU and Bartsch.

Del Afonte, Monterey, Cal.: 1 specimen, ty|>e. 12 fathoms. Car. No. 19.")921i

U.S.N.M.
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TURBONILLA (TURBONILLA) CENTROTA Dall and Bartsch.

Panama: 1 specimen, type. Cat. No. 219, Amherst College.

TURBONILLA (TURBONILLA) IMA Dall and Bartsch.

Gulf of Panama: U. S. B. F. station 3392, 12-70 fathoms, hard liottom, bottom

temperature, 36.4°. 1 specimen, type. Cat. No. 123025, U.S.N.M.

TURBONILLA (TURBONILLA) DIEGENSIS Dall and Bartsch.

San Pedro, Cal.: 17 specimens. Cat. No. 163217, U.S.N.M.

20 specimens. Oldroyd collection.

San Biego, Cal.: 1 specimen, type. Cat. No. 130316, U.S.N.M.

2 specimens. Cat. No. 10916, U.S.N.M.

7 specimens. Cat. No. 195334, U.S.N.M.

22 specimens. Baker collection.

2 specimens. 12-30 fathoms. Baker collection.

Off San Diego, Cal.: 3 specimens. Univ. of Cal. collection.

TURBONILLA (TURBONILLA) ACRA Dall and Bartsch.

Off Catalina Island, Cal.: 1 specimen, type. Cat. No. 206848, U.S.N.M.

TURBONILLA (TURBONILLA) PROLONGATA Carpenter.

Mazatlan, Mexico: 1 specimen, t^^^e. Tablet 1995, Liverpool collection, Britisk

]\Iuseura.

TURBONILLA (TURBONILLA) LUCANA Dall and Bartsch.

Cape St. Lucas, Lower California: 1 specimen, t\'pe. Cat. No. 4103, U.S.N.M.

TURBONILLA (CHEMNITZIA) HYPOLISPA Dall and Bartsch.

Off Catalina Island, Cal. : Univ. of Cal. station 32. 1 specimen. Cat. No. 205940,

U.S.N.M.

San Diego, Cal.: 1 specimen. Univ. of Cal. collection.

1 specimen. 12-30 fathoms. Baker collection.

Off San Diego, Cal.: Univ. of Cal. stations 47 and 73. 2 specimens. Univ. of

Cal. collection.

Univ. of Cal. station 43. 2 specimens, cotj'pes. Cat. No.

206851, U.S.N.M.

Univ. of Cal. station 43. 1 specimen. Cat. No. 206852,

U.S.N.M.

TURBONILLA (CHEMNITZIA?) GABBIANA Cooper.

HaViitat, Monterey, Cal.: 1 specimen. California Geological Survey.

TURBONILLA (CHEMNITZLA) AEPYNOTA Dall and Bartsch.

San Pedro, Cal.: 3 specimens. Cat. No. 163242, U.S.N.M.

Off San Martin Island, Lower California: 1 specimen, type. 30 fathoms. Cat.

No. 162443, U.S.N.M.

San Diego, Cal.: 1 specimen. Gripp collection.

Outside of kelp, off San Diego Harl)or, Cal. : 1 specimen. 16-20 fathoms. Gripp

collection.

TURBONILLA (CHEMNITZIA) MURICATA Carpenter.

Mazatlan, ^Mexico: 2 specimens (l=type). Tablet 1993, laverjwol collection,

British Museum.

TURBONILLA (CHEMNITZLA) SANTAROSANA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2902, 53 fathoms, fine gray sand

and mud ])ottom, b.ottom temperature, 45°. 6

specimens (l=type). Cat. No. 163239, U.S.N.M.

U. S. B. F. Station 2901, 48 fathoms, gray sand and
mud bottom, bottom temperature 55.1°. (! speci-

mens. Cat. No. 163240, U.S.N.M.
Off Newport, Cal.: Univ. of Cal. station 19. 1 specimen. Univ. of Cal. collection.

Off San Diego, Cal.: Univ. of Cal. station 81. 4 specimens. Univ. of Cal.

collection.
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TURBONILLA (CHEMNITZIA) CLARINDA Bartsch,

San Diego Bay, Cal.: 3 specimens (l=type). 12-30 fathoms. Cat. No. 211546,

U.S.N.M.

5 specimens. 12-30 fathoms. Kelsey collection.

TURBONILLA (CHEMNITZLA) PARAMOEA Dall and Bartsch.

Panama: 1 spctiiuun, type. Amherst ToUege collection.

TURBONILLA (CHEMNITZLA; HOUSERI Dall and Bartsch.

Off Galapagos I^ilands, South America: U. S. 13. F. station 2813, 40 fathom.^, coral

and sand bottom. 2 specimens, cotypes. Cat. No. 206853, U.S.N.M.

TURBONILLA (CHEMNITZIA) ACULEUS C. B. Adams.

Panama: 1! specimens. Amherst (,'ollege collection.

TURBONILLA (CHEMNITZIA) MURICATOIDES Dall and Bartsch.

Monterey, C"al.: 1 specimen, type. Cat. No. 195942, U.S.N.M.

1 specimen. Cat. No. 160488, U.S.N.M.

TURBONILLA (CHEMNITZLA) KELSEYI Dall and Bartsch.

Santa iiarhara, Cal.: 3 specimens. Cat. No. 5G789, U.S.N.M.

San Pedro, Cal.: 22 specinaens. Cat. No. 152197, U.S.N.M.

Pacific Beach, San Diego, Cal.: 1 specimen. Cat. No. 162435, U.S.N.M.

Ocean Beach, San Diego, Cal.: 2 specimens. 10 fathoms. Cat. No. 152314,

U.S.N.M.

San Diego, Cal.: 2 specimens. Cat. No. 60916, U.S.N.M.

1 specimen, type. Cat. No. 46506, U.S.N.M.

5 specimens. 12-30 fathoms. Baker collection.

28 specimens. Kelsey collection.

4 specimens. Gripp collection.

Outside of kelp, off San Diego Harbor, Cal.: 4 specimens. 16-20 fathoms.

Gripp collection.

Todos Santos Bay, Cal.: 2 specimens. Cat. No. 46503, U.S.N.M.

Point Abreojos, Lower Cal.: 2 specimens. Cat. No. 106513, U.S.N.M.

San Ignacio, Lower Cal.: 1 specimen. Cat. No. 162432, U.S.N.M.

TURBONILLA (CHEMNITZIA) RAYMONDI Dall and Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray sand and

mud bottom, bottom temperature 55.1°. 1 specimen. Cat. No. 163252a,

U.S.N.M.

^^'hite'3 Point, San Pedro, Cal.: 9 specimens. Oldroyd collection.

Off Catalina Island, Cal.: 1 specimen, type. Cat. No. 206849, U.S.N.M.

1 specimen. Univ. of Cal. collection.

San Diego, Cal.: 1 specimen. Cat. No. 206850, U.S.N.M.

2 specimens. 12-30 fathoms. Baker collection.

Off San Diogo, Cal.: 4 specimens. Univ. of Cal. collection.

TURBONILLA (STRIOTURBONILLA) STEPHANOGYRA Dall and Bartsch.

Panama Bay: U. S. B. F. station 2799, 29^ fathoms, green mud botton^.. 1

specimen, type. Cat. No. 162440, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) DINORA Bartsch.

San Diego Bay, Cal.: 1 specimen, type. Cat. No. 211553, U.S.N.M.

San Diego, Cal.: 1 specimen. Gripp collection.

TURBONILLA (STRIOTURBONILLA) PANAMENSIS C. B. Adams.

Panama: 6 specimens. Amherst College collection.

TURBONILLA (STRIOTURBONILLA) BUTTONI Dall and Bartsch.

Off Santa Roea Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray .''and and
mud bottom, bottom temperature 55.1°.

1 specimen. Cat. No. 163246, U.S.N.M.

2 specimens. Cat. No. 56867, U.S.N.M.
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San Pedro, Cal.: 2 specimens. Cat. No. 205938, U.S.N.M.

12 specimena. Cat. No. 205939, U.S.N.M.

5 specimens. Cat. No. 203245a, U.S.N.M.

10 specimens (l=type). Cat. No. 163241, U.S.N.M.

1 specimen. Baldridge collection.

2 specimens. Berry collection.

65 specimens. Oldroyd collection.

(\Miite's Point) 4 specimens. Oldroyd collection.

Laguna Beach, Cal.: 3 specimens. Ball collection.

Catalina Island, Cal.: 1 specimen. Cat. No. 162436, U.S.N.M.

Ocean Beach, Cal.: 1 specimen. Kelsey collection.

San Diego, Cal.: 2 specimens. Cat. No. 160491, U.S.N.M.

1 specimen. Cat. Na 152314a, U.S.N.M.

2 specimens. Arnold collection.

2 specimens. Baker collection.

1 specimen. Kelsey collection.

Todos Santos Bay, Lower Cal.: 2 specimens. Cat. No. 56358, U.S.N.M.

3 specimens. Cat. No. 46503, U.S.N.M.

San Martin Island, Lower Cal.: 5 specimens. Baker collection.

5 specimens. Kelsey collection.

Point Abreojos, Lower Cal.: 3 specimens. Cat. No. 106513, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) VANCOUVERENSIS Baird.

Kadiak Island, Alaska: 2 specimens. 13 fathoms. Cat. No. 169489, U.S.N.M.

Port Etches, Alaska: 1 specimen. Cat. No. 160993, U.S.N.M.

Lituya Bay, Alaska: 1 specimen. 8 fathoms. Cat. No. 160490, U.S.N.M.

Port Simpson, British Columbia: 3 specimens. Cat. No. 196183, U.S.N.M.

11 specimens. Taylor collection.

West of Rose Spit, Dixon Entrance, Queen Charlotte Islands, British Columbia: 2

specimens. Taylor collection.

Alert Bay, British Columbia: 1 specimen. Taylor collection.

Carter Bay, British Columbia: 1 specimen. Cat. No. 196184, U.S.N.M.

1 specimen. Taylor collection.

Departure Bay, British Columbia: 20 specimens. Taylor collection.

5 specimens. Cat. No. 196185, U.S.N.M.

Victoria, Vancouver Island, British Columbia: 4 specimens. Cat. No. 126670,

U.S.N.M.

Barkley Sound, British Columbia: 32 specimens. Cat. No. 211567, U.S.N.M.

33 specimens. Can. Geol. Surv. collection.

TURBONILLA (STRIOTURBONILLA) ASSER Dall and Bartsch.

Redondo, Cal.: 2 specimcais (l=type). Cat. No. 205932, U.S.N.M.

San Pedro, Cal.: 2 specimens. Cat. No. 205933, U.S.N.M.

2 specimens. Cat. No. 163244, U.S.N.M.

1 specimen. Oldroyd collection.

San Diego, Cal.: 1 specimen. 12-30 fathoms. Baker collection.

(Sandspit.) 1 specimen. Cook collection.

2 specimens. Gripp collection.

Outside of kelp, off San Diego Harbor, Cal. : 2 specimens. 16-20 fathoms. Gripp

collection.

TURBONILLA (STRIOTURBONILLA) MEXICANA Dall and Bartsch.

Off Lower California: U.S.B.F. station 2830, 66 fathoms, fine sand bottom; bot-

tom temperature 74.1°. 4 specimens (l=type). Cat.

No. 162515, U.S.N.M.

U.S.B.F. station 2830, 66 fathoms, fine sand bottom;

bottom temperature 74.1°. 5 specimens. Cat. No.96561,

U.S.N.M.
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Off La Paz, Lower California: U.S.B.F. station 2823, 26J fathoraa, broken shell

bottom. 4 specimens. Cat. No. 163253.

U.S.N.M.

U.S.B.F. station 2826, 9J fathoms, shell bottom.

1 .specimen. Cat. No. 191556, U.S.N.M

TURBONILLA (STRIOTURBONILLA) ATTRITA Dall and Bartsch.

Long Beach, ("ul.: 1 specimen. Berry collection.

San Pedro, Cal.: 7 specimens (l=type). Cat. No. 163248, T^.S.N.M.

f) specimens. Cat. No. 163243, U.S.N.M.

8 specimens. Oldroyd collection.

2 specimens. Oldroyd collection.

Off Point Loma, Cal.: 2 specimens. 5-8 fathoms. Baker collection.

San Diego, Cal.: 1 specimen. Cat. No. 152314, U.S.N.M.

2 specimens. Oldroyd collection.

Off Hotel. 1 specimen. 35 fathoms. Baker collection.

12 specimens. Kelsey collection.

San Diego Bay. Cal.: 5 .specimens. Baker collection.

TURBONILLA (STRIOTURBONILLA) ENCELLA Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 211547, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) NICHOLSI Dall and Bartsch.

Gulf of California: 1 specimen, t^-pe. Cat. No. 160210, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) BAKERI Bartsch,

San Diego Bay, Cal.: 1 specimen, type. Cat. No. 211549, U.S.N.M.

1 specimen. Baker collection.

TURBONILLA (STRIOTURBONILLA) TORQUATA Gould.

Point Fermin, Cal.: 1 specimen, figured. Cat. No. 205934, U.S.N.M.

Catalina Island, Cal.: 2 specimens. 40 fathoms. Berry collection.

Off La JoUa, Cal.: U.S.B.F. station 4322, 110-197 fathoms, green mud and shell

bottom. 1 specimen. Cat. No. 205935, U.S.N.M.

San Diego, Cal.: 1 specimen. Cat. No. 60916, U.S.N.M.

San Diego Bay, Cal.: 3 specimens. 12-30 fathoms. Baker collection.

Off San Diego, Cal.: Univ. of Cal. stations 47 and 82. 2 specimens. Univ. of

Cal. collection.

TURBONILLA (STRIOTURBONILLA) STYLINA Carpenter.

Monterey, Cal.: 1 specimen, figured. 8-10 fathoms. Cat. No. 56429, U.S.N.M.
1 specimen. Kelsey collection.

Del Monte, Cal.: 1 specimen. 12 fathoms. Cat. No. 165199, U.S.N.M.
Off Coronado Islands, Lower Cal.: U.S.B.F. station 2932, 20 fathoms, gray

sand and broken shell bottom; bottom temperature 58°. 2 specimens. Cat.

No. 163249, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) CALVINl Dall and Bartsch.

(^ff La Paz, Lower California: U.S.B.F. station 2832, 26J fathoms, broken shell

bottom. 6 specimens (2=cot}'pes). Cat. No. 162442, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) CARPENTERI Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 1G00G5, U.S.N.M.

2 specimens. Oldroyd collection.

TURBONILLA (STRIOTURBONILLA) SIMPSONI Dall and Bartsch.

Off Redondo, Cal.: Unix . «if Cal. .station 12. 4 .specimens. Univ. of Cal. col-

lection.

Off Long Beach, Cal.: Univ. of Cal. station 17. 1 specimen. Univ. of Cal. col-

lection.
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Off San Pedro, Cal. : 2 specimens (l=type). 10 fathoms. Cat. No. 152750,

U.S.N.M.

4 specimens. Cat. No. 163247, U.S.N.M.

1 specimen. Cat. No. 122750, U.S.N.M.

Off Catalina Island, Cal.: Univ. of Cal. station 27. 1 specimen. Univ. of Cal.

collection.

San Diego, Cal.: 1 specimen. Cat. No. 1523146, U.S.N.M.

2 specimens. Cat. No. 205941, U.S.N.M.

6 specimens. Kelsey collection.

5 specimens. Gripp collection.

Outside of kelp, off San Diego Harbor, Cal.: 5 specimens. 16-20 fathoms.

Gripp collection.

TURBONILLA (STRIOTURBONILLA) PROFUNDICOLA Dall and Bartsch.

Off Catalina Island, Cal.: 1 specimen. Univ. of Cal. collection.

Off La Jolla, Cal.: U.S.B.F. station 4322, 110-197 fathoms, green mud and shell

bottom. 1 specimen, type. Cat. No. 206856, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) GALIANOI Dall and Bartsch.

Pacific Beach, San Diego, Cal.: 3 specimens. Cat. No. 162437, U.S.N.M.

San Hipolito Point, Lower Cal.: 3 specimens. Cat. No. 162438, U.S.N.M.

2 specimens. Arnold collection.

1 specimen. Cat. No. 162441, U.S.N.M.

Point Abreojos, Lower California: 2 specimens. Cat. No. 162439, U.S.N.M.

Cape St. Lucas, Lower California: 2 specimens (l=type). Cat. No. 4104,U.S.N.M.

TURBONILLA (STRIOTURBONILLA) HUMEROSA Dall and Bartsch.

Off Catalina Island, Cal.: 1 specimen, type. Cat. No. 206857, U.S.N.M

San Diego, Cal.: 2 specimens. Cat. No. 205937, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) C-B-ADAMSI Carpenter.

Mazatlan, Mexico: 13 specimens (l=type). Tablet 1990, Liverpool collection,

British Museiim.

TURBONILLA (STRIOTURBONILLA) SERRAE Dall and Bartsch.

Barkley Sound, British Columbia: IS specimens. Can. Geol. Sur. collection.

11 specimens. Cat. No. 211568, U.S.N.M.

Del Monte, Monterey, Cal.: 6 specimens. 12 fathoms. Berry collection.

2 specimens (l=type). 12 fathoms. Cat. No.

196198, U.S.N.M.

Off Pacific Grove, Monterey, Cal.: 1 specimen. 40 fathoms. Cat. No. 196200,

U.S.N.M.

Monterey, Cal.: 1 specimen. 29 fathoms. Berry collection.

TURBONILLA (STRIOTURBONILLA) DRACONA Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 211548, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) ARESTA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U.S.B.F. station 2901, 48 fathoms, gray sand and

mud bottom; bottom temperature 55.1°. 1 specimen. Cat. No. 163252,

U.S.N.M.

Off Catalina Island, Cal.: 10 specimens (l=type). Cat. No. 206858, U.S.N.M.

San Diego, Cal.: 1 specimen. Cat. No. 206863, U.S.N.M.

1 specimen. 12-30 fathoms. Baker collection.

1 specimen. Kelsey collection.

1 specimen. Gripp collection.

Midspit, San Diego Bay, Cal.: 1 specimen. Baker collection.

Off San Diego, Cal.: 5 specimens. Univ. of Cal. collection.
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TURBONILLA (STRIOTURBONILLA) PAZANA Dall and Bartsch.

OEfCeralvo Island, Gulf of California: U. S. B. F. stations 2826-2828, 9J to 10

fathoms, shell bottom. 3 specimens.

Cat. No. 1915G5, U.S.N.M.

U. S. B. F. stations 2820-2828, 9^ to 10

fathoms, shell bottom. 7 specimens.

Cat. No. 162431, U.S.N.M.
Oi¥ La Paz. Lower California: U. S. B. F. station 2822, 21 fathoms, gray sand and

broken shell bottom. 2 specimens. Cat. No.

^ 163250. U.S.N.M.

U. S. B. F. station 2823, 26J fathoms, broken
shell bottom. 36 specimens (l= tvpe). Cat.

No. 102430, U.S.N.M.

TTJRBONILLA (STRIOTURBONILLA) GALAPAGENSIS Dall and Bartsch.

Off Galapagos I.-^lands, South America: U. S. B. F. station 2808, 634 fathoms,

coral and sand bottom; bottom temperature 39.9°. 1 specimen, tvpe. Cat.

No. 206859, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) UNDATA Carpenter.

Mazatlaii, Mexico: 1 specimen. Tablet 2002, Liverpool collection, British

Museum.

TURBONILLA (STRIOTURBONILLA) AFFINIS C. B. Adams.

ranama: 1 specimen, type. Amherst College collection.

TURBONILLA (STRIOTURBONILLA) PHANEA Dall and Bartsch.

Off La Paz in tlie Gulf of California: U. S. B. F. station 2823, 26^ fathoms, broken
shell bottom. 3 specimens (l= type). Cat. No. 206860, U.S.N.M.

Off Ceralvo Island, Lower California: U. S. B. F. stations 2826 to 2828, 9i to 10

fathoms, shell bottom. 5 specimens. Cat. No. 206861, U.S.N.M.
Off La Paz, Lower California: U. S. B. F. station 2822, 21 fathoms, gray sam! and
broken shell bottom. Cat. No. 163251, U.S.N.M.

TtJRBONILLA (STRIOTURBONILLA) IMPERIALIS Dall and Bartsch.

Panama: 1 specimen, type. Cat. No. 206862, U.S.N.M.

TURBONILLA (STRIOTURBONILLA) SMITHSONI Dall and Bartsch.

Cape St . Lucas. Lower California : 1 specimen, type. Cat. No. 100068, U. S. N . M.
P.oca do los Piedra.<: 1 .-specimen. Cat. No. 46502. U.S.N.M.

TURBONaLA (STRIOTURBONILLA) GRACILIOR C. B. Adams.

Panama: 1 .^peciiueu. Audierst College collection.

TURBONILLA (STRIOTURBONILLA) COOKEANA Bartsch.

Gulf of Califoniia: 1 specimen, type. Cat. No. 211550, U.S.N.M.

TURBONILLA (PTYCHEULIMELLA) OBSOLETA Carpenter.

Mazathui. Mexico- 1 specimen. Tablet 2011. Liverpool collection, British

Mu.seuin.

TURBONILLA (PTYCHEULIMELLA) ABREOJENSIS Dall and Bartsch.

Point Abreojos, Lower California: 1 specimen, type. Cat. No. 205951, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) VICTORIANA Dall and Bartsch.

Departure Bay. Britisli Coluniliia: 6 (specimens. Taylor collection.

4 specimens. Cat. No. 196220, U.S.N.M.
Barkley Sound. British Columbia: 3 specimens. Can. Geol. Sur. collection.

2 specimens. Cat. No. 211571, U.S.N.M.
Victoria, Vancouver Island, British Columbia: 1 specimen, type. Cat. No.

126660«, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) GIBBOSA Carpenter.

Mazatlan, .Mexico: 2 specimens. Tablet 1906, Liverpool collection, British

Museum.
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TURBONILLA (PYRGOLAMPROS) RIDGWAYI Dall and Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 162560, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) VALDEZI Dall and Bartsch.

Barkley Sound, British Columbia: 1 specimen. Can. Geol. Siir. collection.

Pacific Grove, Cal.: 1 specimen. Cat. No. 176624, U.S.N.M.

Monterey, Cal.: 1 specimen, type. Cat. No. 32273, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) NEWCOMBEI Dall and Bartsch.

Port Simpson, British Columbia: 12 specimens. Taylor collection.

6 specimens. Cat. No. 196214, U.S.N.M.

Barkley Sound, British Columbia: 1 specimen. Can. Geol. Sur. collection.,

Victoria, Vancoiiver Island, British Columbia: 1 specimen, type. Cat. No. 126660,

U.S.N.M.

TURBONILLA (PYRGOLAMPROS) TAYLORI Dall and Bartsch.

Alert Bay, Queen Charlotte Island: 2 specimens. Cat. No. 196213, U.S.N.M.

4 specimens. Taylor collection.

Port Simpson, British Columbia: 1 specimen. Cat. No. 196211, U.S.N.M.

2 specimens. Taylor collection.

Carter Bay, British Columbia: 1 specimen, Taylor collection.

Banks Island, British Columbia: 8 specimens. Taylor collection.

3 specimens. Cat. No. 196212, U.S.N.M.

Departure Bay, British Columbia: 25 specimens. Taylor collection.

7 specimens (2=cotypes). Cat. No. 196210,

U.S.N.M.

Barkley Sound, British Columbia: 4 specimens. Cat. No. 211572, U.S.N.M.

5 specimens. Cat. No. 211573, U.S.N.M.

15 specimens. Can. Geol. Sur. collection.

TURBONILLA (PYRGOLAMPROS) TALAMA Dall and Bartsch.

Barkley Sound, British Columbia: 1 specimen, type. Cat. No. 211537, U.S.N.M.

1 specimen. Collection of Can. Geol. Sur. Mu-
seum, Ottawa.

TURBONILLA (PYRGOLAMPROS) LOWEI Dall and Bartsch.

San Pedro, Cal.: 1 specimen. Cat. No. 159982, U.S.N.M.

1 specimen. Cat. No. 163257, U.S.N.M.

Off San Pedro, Cal.: 5 specimens (l=type). 10 fathoms. Cat. No. 152751a,

U.S.N.M.

1 specimen. 4 fathoms. Cat. No. 204941, U.S.N.M.

Pacific Beach, Cal.: 1 specimen. Cat. No. 205948, U.S.N.M.

Off Point Loma, Cal.: U. S. B. F. station 4345, 25 fathoms, gray sand bottom.

1 specimen. Cat. No. 206864, U.S.N.M.

San Diego, Cal.: 1 specimen. Cat. No. 249621, U.S.N.M.

1 specimen. Gripp collection.

Off San Diego, Cal.: 1 specimen. 12 fathoms. Kelsey collection.

Outside of kelp, off San Diego Harbor, Cal.: 1 specimen. 16-20 fathoms. Gripp

collection.

TURBONILLA (PYRGOLAMPROS) HALIBRECTA Dall and Bartsch.

Off Catalina Island, Cal.: 1 specimen, type. Cat. No. 205950, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) GOULDI Dall and Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2900, 13 fathoms, sand bottom.

1 specimen. Cat. No. 163258, U.S.N.M.

San Pedro, Cal.: 1 specimen, cotype. Cat. No. 163256a, U.S.N.M.

1 specimen, cotype. Cat. No. 159990, U.S.N.M.

9 specimens. Cat. No. 163256, U.S.N.M.

12 specimens. Oldroyd collection.
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Pacific Beach, Cal.: 1 specimen. Cat. No. J62561, U.S.N.M.

Off Sail Diego, Cal.: Univ. of Cal. station 59. 1 specimen. Univ. of Cal. collec-

tion .

TURBONILLA (PYRGOLAMPROS) AURANTIA Carpenter.

Departure Bay, British Columbia: 4 specimens. Taylor coUectioii.

I specimen. Cat. No. 196205, U.S.N.M.

Victoria, Vancouver Island, British Columbia: 3 specimens. Cat. No. 126660,

U.S.N.M.

Puget Sound, Washington: 1 specimen. Cat. No. 44936, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) PEDROANA Dall and Bartsch.

San Pedro, Cal.: 3 specimens. Cat. No. 163255, U.S.N.M.

Off San Pedro, Cal.: 4 specimens (l=type). 10 fathoms. Cat. No. 15275,

U.S.N.M.

San Diego, Cal.: 1 specimen. Gripp collection.

9 miles off Point Loma Light, Cal.: U. S. B. F. station 4309, 67-78 fathoms, fine

sand and shell bottom. 1 specimen. Cat. No. 206865, U.S.N.M.

Outside of kelp, off San Diego Harbor, Cal.: 1 specimen. 16-20 fathoms. Gripp

collection.

TURBONILLA (PYRGOLAMPROS) HALIA Dall and Bartsch.

Santa Barbara, Cal.: 1 specimen. Berry collection.

Off San Pedro, Cal.: 1 specimen. 8 fathoms. Cat. No. 205946, U.S.N.M.

2 specimens. 10 fathoms. Cat. No. 205947, U.S.N.M.

San Diego, Cal.: 1 specimen, type. Cat. No. 59328, U.S.N.M.

2 .specimens. Gripp collection.

TURBONILLA (PYRGOLAMPROS) LYALLI Dall and Bartsch.

Banks Island, British Columbia: 1 specimen, type. Cat. No. 196221, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) BERRYI Dall and Bartsch.

2 miles off Santa Cruz \.v^\\i, Monterey Bay, Cal.: U. S. B. F. station 4564, 9-10

fathoms, rocky bottom; bottom temperature 59°. 1 specimen. Cat. No.

196225, U.S.N.M.

Monterey Bay, Cal.: 1 specimen, type. 39 fathoms. Cat. No. 196223, U.S.N.M.
1 specimen. 39 fathoms. Berry collection.

Catalina Island, Cal.: 1 specimen. 52 fathoms. Cat. No. 196224, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) ALASKANA Dall and Bartsch.

St. Paul, Kafliak, Alaska: 8 specimens (I=type). 13 fathoms. Cat. No.

160206, U.S.N.M.

Chagafka Cove, Kadiak, Alaska: Cat. No. 205149, U.S.N.M.

Granite (.'ove. Port Althorp, Alaska: 1 specimen. 8 fathoms. Cat. No. 205150,

U.S.N.M.

Sitka Harbor, Alaska: 3 specimens. 12 fathoms. Cat. No. 160209, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) CHOCOLATA Carpenter.

San Pedro, Cal.: 1 specimen, figured. Cat. No. 15315, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) GLORIOSA Bartsch.

Outside San Diego, Cal.: 1 specimen, type. 12 fathoms, (.'at. No. 211551,

U.S.N.M.

TURBONILLA (PYRGOLAMPROS) PAINEI Dall and Bartsch.

Redondo, Cal.: 1 specimen, type. Cat. No. 205952, U.S.N.M.

Off Avalon, Catalina Island, Cal.: 1 specimen. 50 fathoms. Cat. No. 171911,

U.S.N.M.

San Diego, Cal.: 1 specimen. Cat. No. 203507, U.S.N.M.

1 specimen. Cat. No. 249620, U.S.N.M.

Off Coronado Hotel, San Diego, Cal.: 1 specimen. 35 fathoms. Cat. No. 205953,

U.S.N.M.
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TURBONILLA (PYRGOLAMPROS) MACOUNI Dall and Bartsch.

Barkley Sound, British Columbia: 2 specimens (l=type). Cat. No. 211538.

U.S.N.M.

? specimens. Can. Gepl. Sur. Museum,
Ottawa.

TURBONILLA (PYRGOLAMPROS) KEEPI Dall and Bartsch.

Long Beach, Cal.: 1 specimen, tj^je. Cat. No. 173080, U.S.N.M.

Off Point Fermin, Cal.: Univ. of Cal. station 14 (3). ? specimens. Univ. of Cal.

collection.

Off Catalina Island, Cal. : Univ. of Cal. station 21 (-). ? specimjens. Univ. of Cal.

collection.

Univ. of Cal. station 32. ? specimens. Univ. of Cal.

collection.

Univ. of Cal. station 73. ? specimens. UniA\ of Cal.

collection.

TURBONILLA (PYRGOLAMPROS) HALISTREPTA Dall and Bartsch.

Off Newport, Cal.: 1 specimen, type. Cat. No. 205954, U.S.N.M.

2 specimens. Univ. of Cal. collection.

TURBONILLA (PYRGOLAMPROS) PESA Dall and Bartsch.

Barkley Sound, Vancouver Island, British Columbia: 1 specimen, type. Can.

Geol. Sur. Museum, Ottawa.

TURBONILLA (PYRGOLAMPROS) RINELLA Dall and Bartsch.

Barkley Sound, Vancouver Island, British Columbia: 1 specimen, type. Can.

Geol. Sur. Museum, Ottawa.

TURBONILLA (PYRGOLAMPROS) LITUYANA Dall and Bartsch.

Lituya Bay, Alaska: 1 specimen, type. Cat. No. 160208, U.S.N.M.

2 specimens. 8 fathoms. Cat. No. 160207, U.S.N.M.

TURBONILLA (PYRGOLAMPROS) OREGONENSIS Dall and Bartsch.

Off the coast of Washington: U. S. B. F. station 2868, 31 fathoms, gray sand bot-

tom, bottom temperature 46.9°. 1 specimen. Cat. No. 196222, U.S.N.M.

Off Oregon: U. S. B. F. station 2885, 30 fathoms, fine gray sand bottom, bottom

temperature 49°. 2 specimens (l^type).- Cat. No. 181112, U.S.N.M.

TURBONILLA (PYRGISCUS) ANNETTAE Dall and Bartsch.

Off Manta, Ecuador: U. S. B. F. station 2792, 401 fathoms, green mud bottom,

bottom temperature 42.9°. 2 sp^ecimens (l=type). Cat. No. 163265, U.S.N.M.

TURBONILLA (PYRGISCUS) GRACILLIMA Carpenter.

Mazatlan, Mexico: 2 specimens. Tablet 2001, Liverpool collection, British

Museum.

TURBONILLA (PYRGISCUS) VEXATIVA Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 160200, U.S.N.M.

Point Loma, Cal.: 3 specimens. Baker collection.

TURBONILLA (PYRGISCUS) OBESA Dall and Bartsch.

Pacific Beach, Cal.: 1 specimen, type. Cat. No. 162563, U.S.N.M.

TURBONILLA (PYRGISCUS) FAVILLA Dall and Bartsch.

Panama?: 1 specimen. Carpenter collection.

TURBONILLA (PYRGISCUS) PEQUENSIS Dall and Bartsch.

Off Lower California: U. S. B. F. station 2834, 48 fathoms, yellow mud bottom,

bottom temperature 53.9°. 1 specimen, type. Cat. No. 97019, U.S.N.M.

TURBONILLA (PYRGISCUS) NUTTINGI Dall and Bartsch.

Off San Pedro, Cal.: 3 specimens. 8 fathoms. Cat. No. 152752, U.S.N.M.

WTiite's Point, San Pedro, Cal.: 1 specimen. Oldroyd collection.

Southeast of Zuninga, Cal.: 1 specimen. 10 fathoms. Baker collection.
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Northwest of San Diego, Cal.: 2 Bpecimens. 50 fathoms. Cat. No. 173075,

U.S.N.M.

San Diego Bay, Cal.: 1 specimen. 12-30 fathoms. Baker collection.

San Diego, Cal.: 4 specimens. 20 fathoms. Kelsey collection.

Univ. of Cal. station 28, 50 fathoms. 1 specimen. Kelsey col-

lection.

Univ. of Cal. station 28. 1 specimen. Univ. of Cal. collection.

1 specimen. Gripp collection.

Off San Diego, Cal.: 1 specimen, type. 20 fathoms. Cat. No. 160067, U.S.N.M.

Outside of kelp, off San Diego Harbor, Cal.: 1 specimen. 16-20 fathoms. Gripp

collection.

TURBONILLA (PYRGISCUS) CALLIA Dall and Barisch.

San Diego, Cal.: I Hpociinon, tyj)o. Cat. No. 205936, U.S.N.M.

TURBONILLA (PYRGISCUS) SUPERBA Dall and Bartsch.

Off La Paz, Gulf of California: U. S. B. F. station 2822, 21 fathoms, gray sand and

broken shell bottom. 3 specimens (l=type). Cat. No. 163251, U.S.N.M.

TURBONILLA (PYRGISCUS) PLUTO Dall and Bartsch.

San Pedro, Cal.: 1 t^pecimon, type. JO fathoms. Cat. No. 206866, U.S.N.M.

TURBONILLA (PYRGISCUS) JEWETTI Dall and Bartsch.

San Pedro, Cal.: 2 specinien.s. Oldroyd collection.

1 specimen. Lowe collection.

Laguna Beach, Cal.: 34 specimens. Ball collection.

15 specimens. Cat. No. 250235, U.S.N.M.

Arch Beach, Cal.: 1 specimen. Univ. of Cal. collection.

Pacific Beach, Cal.: 1 specimen. Cat. No. 162564, U.S.N.M.

Ocean Beach, Cal.: 2 specimens. Cat. No. 152316, U.S.N.M.

Terminal Island, Cal.: 1 specimen. Cat. No. 109519, L'.S.N.M.

San Diego, Cal.: 2 specimens (l=type). Cat. No. 153048, U.S.N.M.

1 specimen. Cat. No. 163263, U.S.N.M.

5 specimens. Kelsey collection.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 46507, L'.S.N.M.

San Hipolito Point, Lower California: 4 specimens. Cat. No. 162.565, U.S.N.M.

Point Abreojos, Jvower California: LI. S. B. F. station 2835, oj fathoms, green

mud bottom. 1 specimen. Cat. No. 162566, U.S.N.M.

TURBONILLA (PYRGISCUS) SIGNAE Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 160210, U.S.N.M.

TURBONILLA (PYRGISCUS) STRIOSA C. B. Adams.

Panama: 1 specimen, type. Amherst College collectiou.

TURBONILLA (PYRGISCUS) MORCHI Dall and Bartsch.

Near Redondo, Cal.: Univ. of Cal. station 122. 1 specimen. L'niv. of Cal. col-

lection.

Long Beach, Cal.: 1 specimen, type. Cat. No. 173081, U.S.N.M.

Off Catalina Island, Cal.: 1 specimen. 8 fathoms. Cat. No. 176622, U.S.N.M.

San Diego, Cal.: 5 specimens. Cat. No. 196230, U.S.N.M.

4 specimens. Lowe collection.

Off San Di^o, Cal.: LTniv. of Cal. station 83. 1 specimen. Univ. of Cal. col-

lection.

TURBONILLA (PYRGISCUS) ARAGONI Dall and Bartsch.

Off New Monterey, Monterey Bay, Cal.: 1 specimen, type. 29 fathoms. Cat.

No. 200867, U.S.N.M.

TimBONILLA (PYRGISCUS) RECTA Dall and Bartsch.

San Diego, Cal.: 1 specimen. Cat. No. 162631, U.S.N.M.

Point Abreojos, Lower California: 1 specimen, type. Cat. Xo. 162635, LT.S.N.M.
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TURBONILLA (PYRGISCUS) WELDI Dall and Bartsch.

Off Point Fermin, Oal.: Univ. of Cal. station 14. 1 specimen, type. Cat. No.

206868, U.S.N.M.

TURBONILLA (PYRGISCUS; NEREIA Dall and Bartsch.

San Pedro, Cal.: 1 specimen. Cat. No. 163260, U.S.N.M.

San Diego, Cal.: 1 specimen, type. Cat. No. 206869, U.S.N.M.

TURBONILLA (PYRGISCUS) ANTESTRIATA Dall and Bartsch.

Off Esteros Bay, Cal.: U. S. B. F. station 3194, 92 fathoms, gray sand bottom;

bottom temperature 45.9°. 1 specimen, cotype. Cat. No. 168867, U.S.N.M.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2902, 53 fathoms, fine gray sand

and mud bottom; bottom temperature 45°. 3 specimens. Cat. No. 196233,

U.S.N.M.

Near Redondo, Cal.: Univ. of Cal. station 122. 1 specimen. Univ. of Cal. col-

lection.

Off Point Vincent, Cal.: Univ. of Cal. station 12. 1 specimen. Univ. of Cal.

collection.

San Pedro, Cal.: 1 specimen, cotype. Cat. No. 196232, U.S.N.M.

2 specimens. 12 fathoms. Cat. No. 196231, U.S.N.M.

Off Calalina Island, Cal.: Univ. of Cal. station 30. 1 specimen. Uni^•. of Cal.

collection.

Off San Diego, Cal.: Univ. of Cal. station 58. 2 specimens. Univ. of Cal. col-

lection.

San Diego, Cal.: ? specimens. Gripp collection.

Zuninga, Cal.: 1 specimen. Baker collection.

TURBONILLA (PYRGISCUS) ANTEMUNDA Dall and Bartsch.

Santa Rosa Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray sand and mud
bottom; bottom temperature 55.1°. 2 specimens,

cotypes. Cat. No. 168866, U.S.N.M.

U. S. B. F. station 2902, 53 fathoms, fine gray sand and
mud bottom; bottom temperature 45°. 20 specimens.

Cat. No. 206872, U.S.N.M.

Off Catalina Island, Cal.: Univ. of Cal. station 32. 1 specimen. Univ. of Cal.

collection.

TURBONILLA (PYRGISCUS) FLAVESCENS Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 2003, Havre collection, British Museum.

TURBONILLA (PYRGISCUS) MACBRIDEI Dall and Bartsch.

Off La Paz, Gulf of California: U. S. B. F. station 2826, 9J fathoms, shell bottom.

1 specimen, type. Cat. No. 191563, U.S.N.M.

TURBONILLA (PYRGISCUS) MACRA Dall and Bartsch.

Point Abreojos, Lower California: 6 specimens (l=type). Cat. No. 162632,

U.S.N.M.

TURBONILLA (PYRGISCUS) NUTTALLI Dall and Bartsch.

South America. 1 specimen, tj'pe. Cat. No. 56791, U.S.N.M. (Stearns coll.)

TURBONILLA (PYRGISCUS) ANGUSTA Carpenter.

Cape St. Lucas, Lower California: 1 specimen, type. Cat. No. 16212, U.S.N.M.

TURBONILLA (PYRGISCUS) TENUICULA Gould.

Monterey, Cal. : 2 specimens. Cat. No. 32245, U.S.N.M.

Santa Barbara, Cal.: 1 specimen.' Cat. No. 16267a, U.S.N.M.

Santa Barbara Islands, Cal.: 1 specimen. Cat. No. 162637, U.S.N.M.

* Figured.
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San Pedro, Cal.: 2 specimens. Cat. No. 151724, U.S.N.M.

2 specimens. Cat. No. 152198, U.S.N.IM.

7 specimens. Cat. No. 191547, U.S.N.M.

1 specimen. Cat. No. 160480, U.S.N.M.

1 specimen. Cat. No. 196227, U.S.N.M.

9 specimens. (Form *u6ei«/)M/ato Carpenter.) Oldroyd collec-

tion.

6 specimens. (Form crehrifilata Carpenter.) Oldroyd collec-

tion.

431 specimens. Oldroyd collection.

(White's Point.) 275 specimens. Cat. No. 196226, U.S.N.M.

(White's Point.) (Form subcuspidata Carpenter.) 1 specimen.

Oldroyd collection.

23 specimens. Kelsey collection.

Laguna Beach, Cal.: 134 specimens. Ball collection.

20 specimens. Cat. No. 250236, U.S.N.M.

3 specimens. Hemphill collection.

1 specimen. Gripp collection.

Arch Beach, Newport Bay, Cal.: 6 specimens. Univ. of Cal. collection.

Off Catalina Island, Cal.: 1 specimen. Cat. No. 206873, U.S.N.M.

1 specimen. Univ. of Cal. collection.

Pacific Beach, Cal.: 1 specimen. Oldroyd collection.

1 specimen. Cat. No. 192228, U.S.N.M.

Ocean Beach, San Diego, Cal.: 2 specimens. Cat. No. 122318, U.S.N.M.

7 specimens. Cat. No. 153065, U.S.N.M.

Ballast Point, San Diego, Cal.: 1 specimen. Kelsey collection.

San Diego, Cal.: 1 specimen. Kelsey collection.

3 specimens. Cat. No. 46504, U.S.N.M.

5 specimens. Cat. No. 160481, U.S.N.M.

1 specimen.i Cat. No. 14829, U.S.N.M.

1 specimen. Cat. No. 206875, U.S.N.M.

2 specimens. Cat. No. 60933, U.S.N.M.

1 specimen. Cat. No. 157204a, U.S.N.M.

9 specimens. Univ. of Cal. collection.

7 specimens. Oldroyd collection.

Off South Coronado Island, Cal.: 9 specimens. 3 fathoms. Baker collection.

Todos Santos Bay, Lower California: 7 specimens.^ Cat. No. 32284, U.S.N.M.

Point Abreojos, Lower California: 1 specimen. Cat. No. 105585, U.S.N.M.

2 specimens. Cat. No. 106510, U.S.N.M.

TURBONILLA (PYRGISCUS) CALLIMENE Bartsch,

San Diego Bay, Cal.: 1 specimen, type. Cat. No. 211554, U.S.N.M.

TURBONILLA (PYRGISCUS) VIRGO Carpenter.

Santa Barbara, Cal.: 1 specimen, type. Cat. No. 73993, U.S.N.M.

TURBONILLA (PYRGISCUS) MARSHALLI Dall and Bartsch.

Off La Paz, Gulf of California: U.S.B.F. station 2822, 21 fathoms, gray sand and

broken shell bottom. 2 specimens (l=type). Cat. No. 163262, U.S.N.M.

TURBONILLA (PYRGISCUS) CANFIELDI Dall and Bartsch.

Off Del Monte, Monterey, Cal.: 1 specimen, type. 12 fathoms. Cat. No. 196229,

U.S.N.M.

> Figured type of Turbonilla tenuicula subcuspidata. * Figured crebrifilala.
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TURBONELLA (PYRGISCUS) ALMO Dall and Bartsch.

Off San Diego, Cal.: 4 specimens (l=type). 2 fathoms. Cat. No. 1626,13,

U.S.N.M.

TURBONILLA (PYRGISCUS) CALLIPEPLUM Dall and Bartsch.

Panama Bay: U. S. B. F. station 2805, 51^ fathoms, green mud bottom. 1

specimen," type. Cat. No. 122797, U.S.N.M.

TURBONILLA (PYRGISCUS) DINA Dall and Bartsch.

Panama Bay: U. S. B. F. station 2799, 29^ fatlioms, green mud bottom. 2

specimens (l=type). Cat. No. 162428, U.S.N.M.

TURBONILLA (PYRGISCUS) SHIMEKI Dall and Bartsch.

Off Galapagos Islands, South America: U. S. B. F. station 2813, 40 fathoms, coral

and sand bottom. 2 specimens (l=type). Cat. No. 206877, U.S.N.M.

TURBONILLA (PYRGISCUS) SANCTORUM Dall and Bartsch.

Off Ceralvo Island, Gulf of California: U. S. B. F. station 2827, 10 fathoms,

shell bottom. 4 specimens. Cat. No. 162516, U.S.N.M.

Off La Paz, Gulf of California: U. S. B. F. station 2823, 26-^- fathoms, broken

shell bottom. 21 specimens (l=type). Cat. No. 162514, U.S.N.M.

TURBONILLA (PYRGISCUS) EUCOSMOBASIS Dall and Bartsch.

San Luis Obispo Bay, Cal.: U. S. B. F. station 3195, 252 fathoms, green mud
bottom, bottom temperature 43.2°. 1 specimen. Cat. No. 162680, U.S.N.M.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray sand and

mud bottom, bottom temperature 55.1°. 4 specimens. Cat. No. 162681,

U.S.N.M.

Off Santa Barbara, Cal.: U. S. B. F. station 2902, 53 fathoms, fine gray sand

and mud bottom, bottom temperature 45°. 1 specimen, type. Cat. No.

162679, U.S.N.M.

Off Catalina Island, Cal.: Univ. of Cal. station 32. 1 specimen. Univ. of Cal.

collection.

Off San Diego, Cal.: Univ. of Cal. station 59. 2 specimens. Univ. of Cal.

collection.

TURBONILLA (PYRGISCUS) HALIDOMA Dall and Bartsch.

Off La Paz, Gulf of California: U. S. B. F. station 2822, 21 fathoms, gray sand

and broken shell bottom. 1 specimen, type. Cat. No. 162693, U.S.N.M.

TURBONILLA (PYRGISCUS) AURICOMA ball and Bartsch.

San Pedro, Cal. : 2 specimens. Oldroyd collection.

4 specimens. Oldroyd collection.

San Diego, Cal.: 1 specimen. Cat. No. 73997, U.S.N.M.

Outside of kelp, off San Diego Harbor, Cal.: 1 specimen. 16-20 fathoms. Gripp

collection.

Scammon Lagoon, Lower California: 4 specimens (l=type). Cat. No. 106511,

U.S.N.M.

2 specimens. Arnold collection.

2 specimens. Kelsey collection.

TURBONILLA (PYRGISCUS) CASTANEA Keep.

San Pedro, Cal.: 1 specimen. Oldroyd collection.

1 specimen. Cat. No. 160224, U.S.N.M.

Ocean Beach, Cal.: 2 specimens. Kelsey collection.

San Diego, Cal.: 1 specimen, type. Keep collection.

U. S. B. F. station 3566, 3 fathoms, fine sand and black shell

bottom. 1 specimen. Cat. No. 162682, U.S.N.M.

U. S. B. F. station 3573, 1^ fathoms, mud and sand bottom. 1

specimen. Cat. No. 163264, U.S.N.M.

2 specimens. Arnold collection.
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San Diego Bay, Cal.: 2 specimens. Kelsey collection.

Sandspit, San Diego, Cal.: 1 specimen. Cook collection.

TURBONELLA (PYRGISCUS) CASTANELLA Da!l.

Monterey, Cal.: 1 specimen, (ype. Cat. No. 74000, U.S.X.M.

TURBONILLA (PYRGISCUS) GRIPPI Bartsch.

Off San Diego, Cal.: 1 specimen, type. Cat. No. 229011, U.S.N.M.

TURBONILLA (PYRGISCUS) INDENTATA Carpenter.

Mazatlan, Mexiro: 1 specimen. Tablet 198(5, Liverpool collection, Briti.-^h

Museum.

TURBONILLA r PYRGISCUS) CORA D'Orbigny.

Coat>t of Peru, near Payta: 1 sj)e(imen, type. Briti-sh Museum.

TURBONttLA (PYRGISCUS) CRATICULATA Morch.

Los Boioiones, a small i.sland near Punta Arena'^, Costa Rica: '?, specimens.

30 fathoms. University Museum, i'openhagen, Denmark.

TURBONILLA (PYRGISCUS) CERALVA Dall and Bartsch.

Off Ceralvo I.-^land, Gulf of California: U. S. B. F. station 2826, \)\ fathoms, shell

bottom. 1 specimen. Cat. No. 206878, U.S.N.M.

Off La Paz, Lower California: U. S. B. F. station 2823, 26J fathoms, broken-shell

bottom. 1 specimen, type. Cat. No. 162685, U.S.N.M.

TURBONILLA (PYRGISCUS) LEPTA Dall and Bartsch.

Off La Paz, Oulf of California: U. S. B. F. station 2823, 26^ fathoms, broken-

shell bottom. 1 specimen, type. Cat. No. 162584, U.S.N.M.

TURBONILLA (PYRGISCUS) HISTLAS Dall and Bartsch.

Off La Paz, Oulf of California: U. S. B. F. station 2822, 21 fathoms, gray sand

and broken-shell bott/im. 3 specimens (l= type). Cat. No. 162636, U.S.N.M.

TURBONILLA (PYRGISCUS) SUBULA Mdrch.

Lo3 Bocorones, small islands near Punta Arenas, Costa Rica. 1 specimen.

30 fathoms. University Museum, Copenhagen, Denmark.

TURBONILLA (PYRGISCUS) WICKHAMI Dall and Bartsch.

Off Santa Catalina Island, Cal.: Univ. of Cal. station 32. 4 specimens (l= type).

Cat. No. 206879, U.S.N.M.

TURBONILLA (PYRGISCUS) LARA Dall and Bartsch.

Off La Paz, Gulf of California: U. S. B. F. station 2823, 2Gi fathoms, broken-

shell bottom. 67 specimens (l=tyi)e). Cat. No. 96707, U.S.N.M.
Off Ceralvo Island, Gulf of California: U. S. B. F. station 2822, 21 fathoms, gray

sand and broken-shell bottom. 8 speci-

mens. Cat. No. 162683, U.S.N.M.

U. S. B. F. stations 2826-2828, 9 J U^ 10

fathoms, shell bottom. 5 specimens.

Cat. No. 1915tJ4, U.S.N.M.

U. S. B. F. stations 2826-2828, 9* 1<> 10

fathonu?, shell bottom. 31 specimens.

Cat. No. 151929, U.S.N.M.

TURBONILLA (PYRGISCUS) CINCTELLA Mbrch.

Sonsonate, Guatemala, Central America: I specimen, type. University

Museum, Copenhagen, Denmark.

TURBONILLA (PYRGISCUS) ADUSTA Dall and Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 206880, l.S.N.Nf.

TURBONILLA (PYRGISCUS) LARUNDA Dall and Bartsch.

Off La Paz. Gulf of California: V. S. B. F. .station 2.s_'2, 21 fathoms, gray sand

and broken-shell l)ottom. 3 specimens (2=cotypes). Cat. No. 206881,

U.S.N.M.
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TURBONILLA (MORMXJLA) LORDI E. A. Smith.

Sitka Harbor, Alaska: 1 specimen, 12 fathoms. Cat. No. 160492, U.S.N.M.

7 specimens. Cat. No. 160069, U.S.N.M.

Banks Island, British Columbia: 1 specimen. Cat. No. 196234, U.S.N.M.
6 specimens. Taylor collection.

Puget Sound, Wash.: 1 specimen. Cat. No. 4480, U.S.N.M.

Port Orchard, Wash.: 2 specimens. Cat. No. 133234, U.S.N.M.

TURBONILLA (MORMULA) REGINA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2902, 15 fathoms, fine gray sand

and mud bottom; bottom temperature, 45°. 1

specimen, type. Cat. No. 162686, U.S.N.M.
U. S. B. F. station 2901, 48 fathoms, gray sand and
mud bottom; bottom temperature, 55.1°. 1 speci-

men. Cat. No. 162687, U.S.N.M.

Off Point Fermin, Cal.: Univ. of Cal. station 14*. 1 specimen. Univ. of Cal

collection.

Catalina Island, Cal.: 1 specimen. Cat. No. 160119, U.S.N.M.

Off Catalina Island, Cal.: Univ. of Cal. station 21» (3). 1 specimen. Univ. of

Cal. collection.

Univ. of Cal. station 32*. 1 specimen. Univ. of Cal.

collection. •

TURBONILLA (MORMULA) CATALINENSIS Dall and Bartsch.

Off Catalina Island, Cal.: 2 specimens (l=type). Cat. No. 160147, U.S.N.M.

Univ. of Cal. station 21 (3). 1 specimen. UnivofCal.
collection.

TURBONILLA (MORMULA) ESCHSCHOLTZI Dall and Bartsch.

Port Simpson, British Columbia: 10 specimens. Taylor collection.

5 specimens. Cat. No. 196243, U.S.N.M.

West of Rose Spit, Dixon Entrance, Queen Charlotte Islands, British Colum
bia: 1 specimen. Taylor collection.

Carter Bay, British Columbia: 1 specimen, type. Cat. No. 196241, U.S.N.M.
1 specimen. Taylor collection.

Departure Bay, British Columbia: 5 specimens. Taylor collection.

1 specimen. Cat. No. 196242, U.S.N.M.
Barkley Sound, British Columbia: 35 specimens. Cat. No. 211574, U.S.N.M.

36 specimens. Can. Geol. Sur. collection.

TURBONILLA (MORMULA) TRIDENTATA Carpenter.

Monterey, Cal.: 1 specimen, type. Cat. No. 15315&, U.S.N.M.

Monterey Bay, Cal.: 1 specimen. 39 fathoms. Berry collection.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2902, 53 fathoms, fine gray sand

and mud bottom; bottom temperature 45°. 4 specimens. Cat. No. 126239,

U.S.N.M.

San Pedro, Cal.: 10 specimens. Cat. No. 196240, U.S.N.M.
9 specimens. Oldroyd collection.

(White's Point.) 2 specimens. Oldroyd collection.

? specimens. Lowe collection.

3 specimens (l=figured). 4 fathoms. Cat. No. 150983,

U.S.N.M.

Laguna Beach, Cal.: 2 specimens. Ball collection.

Off Catalina Island, Cal.: 1 specimen. Univ. of Cal. collection.

Ocean Beach, Cal.: 1 specimen. Kelsey collection.

San Diego, Cal.: 2 specimens. Cat. No. 46505, U.S.N.M.

(Foot of Ash St.) 2 specimens. Oldroyd collection.

1 specimen. Oldroyd collection.

2 specimens. Arnold collection.

2 specimens. Kelsey collection.

(Off hotel.) 1 specimen. Kelsey collection.



NO. 190C. A ZOOOEOGRAPHIC aTUDY—BARTSCH. 325

TURBONILLA (MORMULA) AMBUSTA Dall and Bartsch.

Off San Pedro, Cal.: 1 specimen, type. 10 fathoms. Cat. No. 1527ol, U.S.N'.M.

1 specimen. Lowe collection.

1 specimen. Oldroyd collection.

San Diego, Cal.: 1 specimen. Gripp collection.

TURBONILLA (MORMULA) SCAMMONENSIS Bartsch.

Scammou Lagoon, Lower California: 1 specimen, figured. Cat. No. 211552,

U.S.N.M.

1 specimen. Kelsey collection.

TURBONILLA (MORMULA) MAJOR C. B. Adams.

Panama: 1 specimen. Cat. No. 225. Amherst College collection.

TURBONILLA (MORMULA) SANTOSANA Dall and Bartsch.

Off Todos Santos, Lower California: U. S. B. F. station 28;W, 00 fathoms, fine

sand bottom; bottom temperature 74.1°. 1 specimen, type. Cat. No. 162689,

U.S.N.M.

TURBONILLA (MORMULA) PENTALOPHA Dall and Bartsch.

San Pedro Bay, Cal.: 4 specimens. Oldroyd collection.

San Pedro, Cal.: 4 specimens. Oldroyd collection.

1 specimen. Cat. No. 206885, U.S.N.M.

San Diego, Cal. : 36 specimens (l=t>'pe). Cat. No. 46501, U.S.N.M. 5 speci-

mens. Cat. No. 59328, U.S.N.M.

U. S. B. F. station 3564, 5 fathoms, fine sand, mud and black

shell bottom. 1 specimen. Cat. No. 200882, U.S.N.M.

U. S. B. F. station 3566, 3 fathoms, fine sand and black shell

bottom. 3 specimens. Cat. No. 206883, U.S.N.M. (Off

Hotel.) 4 specimens. 12 fathoms. Kelsey collection.

Southern California: 1 specimen. Cat. No. 206884, U.S.N.M.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 32284, U.S.N.M.

TURBONILLA (MORMULA) HETEROLOPHA Dall and Bartsch.

Ocean Beach, Cal.: 1 specimen. Kelsey collection.

San Diego, Cal.: 4 specimens (l=type). Cat. No. 153065, U.S.N.M.

1 specimen. 12 fathoms. Cat. No. 206886, U.S.N.M.

San Hipolito Point, Cal.: 4 specimens. Cat. No. 192690, U.S.N.M.

5 specimens. Hemphill collection.

TURBONILLA (MORMULA) IGNACLA Dall and Bartsch.

San Ignacio Lagoon, Lower California: 3 specimens (l=type). Cat. No. 162691,

U.S.N.M.

TURBONttLA (MORMULA) PERISCELIDA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray sand and
mud bottom; bottom temperature 55.1°. 3 specimens (l=type). Cat. No.

163206, U.S.N.M.

TURBONILLA (MORMULA) PHALERA Dall and Bartsch.

Panama Bay: U. S. B. F. station 2794, 62 fathoms, gray sand, black .specks and
broken shell bottom; bottom temperature 59.6.° 1 specimen, tyipe. Cat. No.

163267, U.S.N.M.

TURBONILLA (DUNKERIA) SEDILLINA Dall and Bartsch.

Off Ceralvo Island. Gulf of California: U. S. B. F. station 2826, 9J fathoms, shell

bottom. 1 specimen. Cat. No. 200888, U.S.N.M.
Off La Paz, Gulf of California: U. S. B. F. station 2823, 26J fathoms, broken shell

bottom. 10 specimens (l=type). Cat. No.

162697 U.S.N.M.

U. S. B. F. station 2822, 21 fathoms, gray .sand

and broken shell bottom. 1 specimen. Cat.

No. 206887, U.S.N.M.
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TURBONILLA (DUNKERIA) LAMINATA Carpenter.

San Pedro, Cal.: 3 specimens. Cat. No. 14946, U.S.N.M.

3 specimens. Cat. No. 130564, U.S.N.M.

34 specimens. Cat. No. 208465, U.S.N.M.

1 specimen, described and figured. Cat. No. 9466, U.S.N.M.

62 specimens. Oldroyd collection.

? specimens. Roper collection.

? specimens. Lowe collection.

Terminal Island, Cal.: ? specimens. Eshnaiir collection.

Off Catalina Island, Cal.: Univ. of Cal. station 32. 1 specimen. Univ. of Cal.

collection.

Ocean Beach, Cal.: 7 specimens. Cat. No. 153049, U.S.N.M.

1 specimen. Cat. No. 152315, U.S.N.M.

Off Ballast Point, San Diego, Cal.: 3 specimens. 12-15 fathoms. Cat. No.

160111, U.S.N.M.

16 specimens. Kelsey collection.

San Diego, Cal. : 5 specimens. Kelsey collection.

2 specimens. Cat. No. 152317, U.S.N.M.

2 specimens. Cat. No. 109366, U.S.N.M.

2 specimens. Arnold collection.

2 specimens. Lowe collection.

U. S. B. F. station 3566, 3 fathoms, fine sand and black shell

bottom. 1 specimen. Cat. No. 206891, U.S.N.M.

(Foot of Ash St.) 4 specimens. Oldroyd collection.

San Diego Harbor, Cal.: 2 specimens. Cat. No. 211111, U.S.N.M.

White's Point, San Diego, Cal.: 1 specimen. Oldroyd collection.

Off San Diego, Cal.: Univ. of Cal. station 37. 1 specimen. Univ. of Cal. col-

lection. .

Outside of kelp, off San Diego Harbor, Cal. : 1 specimen. 16-20 fathoms. Gripp

collection.

Todos Santos Bay, Lower CaUfomia: 1 specimen. Cat. No. 322846, U.S.N.M.

Point Abreojos, Lower California: 5 specimens. Cat. No. 106517, U.S.N.M.

TURBONILLA (DUNKERIA) HIPOLITENSIS Dall and Bartsch.

San Hipolito Point, Lower California: 3 specimens (l=type). Cat. No. 206889,

U.S.N.M.

TURBONILLA (DUNKERIA) EXCOLPA Dall and Bartsch.

Gulf of California: 1 specimen, type. Cat. No. 206892, U.S.N.M.

TURBONILLA (DUNKERIA) SUBANGULATA Carpenter.

Mazatlan, Mexico: 2 specimens. Tablet 2008, Liverpool collection, British

Museum.

TURBONILLA (DUNKERIA) ANDREWSl Dall and Bartsch.

Panama: 1 specimen, type. Cat. No. 162969, U.S.N.M.

3 specimens. Amherst collection.

TURBONILLA (DUNKERIA) ARATA Dall and Bartsch.

Off Santa Cataliiia Island, Cal.: 1 specimen, type. Cat. No. 206890, U.S.N.M.

TURBONILLA (DUNKERIA) GENILDA Dall and Bartsch.

Panama Bay: U.S.B.F. station 2799, 29^ fathoms, green mud bottom. 1

specimen, type. Cat. No. 96806, U.S.N.M.

LT.S.B.F. station 2799, 29^ fathoms, green mud bottom. 3 speci-

mens. Cat. No. 162694, U.S.N.M.

TURBONILLA (PYRGISCULUS) MONILIFERA Dall and Bartsch.

Gulf of California: 1 specimen, type. Cat. No. 58334, U.S.N.M.
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TURBONILLA (PYRGISCULUS) CANCELLATA Carpenter.

Mazatlan, Mexico: 1 specimen, type. Tablet 2009, Liverpool collection, British

Museum.

TURBONILLA (PYRGISCULUS) FESTIVA De Folln.

Bay of Panama: 1 specimen, type. De Folin collection.

TURBONILLA (PYRGISCULUS) EUCOSMLA Dall and Bartsch.

Off Ceralvo Island, Gulf of California: U.S.B.F. station 2827, 10 fathoms, shell

bottom. 2 specimens. Cat. No. 163251a, U.S.N.M.

Off La Paz,' Gulf of California: U.S.B.F. station 2822, 21 fathoms, gray sand

and broken shell bottom. 1 specimen, type. Cat. No. 102098, U.S.N.M.

TURBONILLA (PYRGISCULUS) SWANI Dall and Bartsch.

San Pedro, Cal.: J specimen, type. Cat. No. 160485, U.S.N.M.

TURBONILLA (PYRGISCULUS) PAUCILIRATA Carpenter.

Mazatlan, Mexico: 1 specimen, type. Tablet 2(X)7, Liverpool collection, British

Museum.

TURBONILLA (ASMUNDA) TURRITA C. B. Adams.

Panama: 2 specimens, cotypes. Cat. No. 230, Amherst College collection.

1 specimen. Cat. No. 251, U.S.N.M.

TURBONILLA (CARELIOPSIS) STENOGYRA Dall and Bartsch.

San Hipolito Point, Lower California: 2 specimens (l=type). Cat. No. 162699,

U.S.N.M.

ODOSTOMIA (LYSACME) CLAUSILIFORMIS Carpenter,

Mazatlan, Mexico: 1 specimen. Tablet 1987, Liverpool collection, British

Museum.

ODOSTOMIA (SALASSIELLA) LAXA Dall and Bartsch.

Pacific Beach, Cal.: 1 specimen. Kelsey collection.

San Diego, Cal.: 1 specimen. Cat. No. 280893, U.S.N-M.

Scammon Lagoon, Lower California: 2 specimens. Cat. No. 106512, U.S.N.M.

ODOSTOMIA (SALASSIELLA) RICHI Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 160484, U.S.N.M.

ODOSTOMIA (SALASSLA) TROPIDITA Dall and Bartsch.

Isle of Pearls, Bay of Panama: 1 specimen, type. De Folin collection.

ODOSTOMLA (SALASSLA) SCALARIFORMIS Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 1962, Liverpool collection, British

Museum.

ODOSTOMLA (BESLA) CONVEXA Carpenter.

Off Cacachitas, Gulf of California: U.S.B.F. station 2823, 26^ fathoms, broken

shell bottom. 2 specimens. Cat. No. 162734, U.S.N.M.

Mazatlan, Mexico. 2 specimens (l=type). Tablet 1984, Liverpool collection,

Briti.sh Mu.seura.

ODOSTOMLA (BESLA) EXCOLPA Bartsch.

Gulf of (Mifornia: 1 specimen, typo. Cat. No. 1989030. U.S.N.M.

ODOSTOMLA (BESLA) CALLIMORPHA Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 15565, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) HETEROCINCTA Bartsch.

Off San Diego, Cal.: U.S.B.F. station 2932, 20 fathoms, gray sand and broken

shell bottom; bottom temperature 58°. 1 specimen, type. Cat. No. 212033,

U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) REIGENI Carpenter.

Mazatlan, Mexico: 1 specimen, type. Tablet 1979, Liverpool collection, British

Museum.
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ODOSTOMIA (CHRYSALLIDA) INCONSPICUA C. B. Adams.

Panama Bay: 1 specimen, type. Amherst College collection.

ODOSTOMIA (CHRYSALLIDA) TELESCOPIUM Carpenter.

Mazatlan, Mexico: 3 specimens. Tablet 1978, Liverpool collection, British

Museimi.

ODOSTOMIA (CHRYSALLIDA) EXCELSA Dall and Bartsch.

Bay of Panama: 1 specimen, type. Cat. No. 206894, U.R.N.M.

ODOSTOMIA (CHRYSALLIDA) ACRYBLA Dall and Bartsch.

Point Abreojos, Lower California : 1 specimen, type. Cat. No. 206895, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) COMMUNIS C. B. Adams.

Bay of Panama: 15 specimens. Amherst College collection.

ODOSTOMIA (CHRYSALLIDA) TORRITA Dall and Bartsch.

Mazatlan, Mexico: 5 specimens (l=type). Amherst College collection.

ODOSTOMIA (CHRYSALLIDA) LICINA Dall and Bartsch.

Manuel Lagoon, Lower California: 2 specimens (l=type). Cat. No. 106500,

U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) TALAMA Dall and Bartsch.

Scammon Lagoon, Lower California: 4 specimens (l=type). Cat. No. 106518,

U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) EFFUSA Carpenter.

Cape St. Lucas, Lower California: 1 specimen. Cat. No. 16194, U.S.N.M.

Mazatlan, Mexico: 1 specimen, type. Tablet 1980, Liverpool collection, British

Museum.

ODOSTOMLA (CHRYSALLIDA) PAUPERCULA C. B. Adams.

Bay of Panama: 1 specimen, type. Amherst College collection.

ODOSTOMLA (CHRYSALLIDA) CLATHRATULA C. B. Adams.

Bay of Panama: 2 specimens. Amherst College collection.

8 specimens. ? collection.

ODOSTOMLA (CHRYSALLIDA) RITTERI Dall and Bartsch.

Off Catalina Island Cal.: Univ. of Cal. station 30. 1 specimen, type. Cat. No.

206896, U.S.N.M.

Univ. of Cal. station 30. 4 specimens. Univ. of Cal.

collection.

1 specimen, 50 fathoms. Cat. No. 206897, U.S.N.M,

Off San Diego, Cal.: Univ. of Cal. station 47. 4 specimens. Univ. of Cal. col-

lection.

Univ. of Cal. station 59. 3 specimens. Univ. of Cal. col-

lection.

Univ. of Cal. station 83. 3 specimens. Univ. of Cal. col-

lection.

San Diego, Cal.: 2 specimens. Kelsey collection.

San Pedro, Cal.: 8 specimens. Baldridge collection.

ODOSTOMLA (CHRYSALLIDA) RINELLA Dall and Bartsch.

Bay of Panama: 1 specimen, type. Cat. No. 162781, U.S.N.M.

ODOSTOMLA (CHRYSALLIDA) EUGENA Dall and Bartsch.

San Pedro, Cal.: 1 specimen. Cat. No. 168566, U.S.N.M.

2 specimens. Berry collection.

South Coronado Island, Cal.: 1 specimen. 3 fathoms. Kelsey collection.

San Diego, Cal.: 1 specimen. Cat. No. 168567, U.S.N.M.

(Foot of Ash St.) 1 specimen. Oldroyd collection.

San Hipolito Point, Lower California: 4 Bpecimens (l=type). Cat. No. 127545,

U.S.N.M,
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ODOSTOMIA (CHRYSALLIDA) TRACHIS Dall and Bartsch.

t-'an Pedro, Cal.: 1 specimen, type. Cat. No. 168019, IJ.S.N.M.

ODOSTOMIA (CHRYSALLIDA) LUCCA Dall and Bartsch.

Monterey, Cal.: ] .sj)ccimen. Kelney collection.

Off Santa Catalina Island, Cal.: 1 specimen. Univ. of Cal. collection.

Off San Diego, Cal.: Univ. of Cal. station 47. 4 specimens. Univ. of Cal. col-

lection.

San Diepo, Cal.: 1 specimen, type. Cat. No. 206898, U.S.N.M.

ODOSTOMLA (CHRYSALLIDA) CLEMENTINA Dall and Bartsch.

San Clements Island, Cal.: ] specimen, tyi^e. Cat. No. 162043, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) OONISCA Dall and Bartsch.

Mazatlan, Mexico: 9 specimens. Tablet 1982, Liverpool collection, British

Museum.

ODOSTOMIA (CHRYSALLIDA) OLDROYDI Dall and Bartsch.

San Pedro, Cal.: (\\Tiite's Point.) 1 specimen. Cat. No. 162766, U.S.N.M.
San Diego, Cal.: 1 specimen, type. Cat. No. 162765, U.S.N.M.
Off Los Coronados Islands: U. S. B. F. station 2932, 20 fathoms, gray sand and
broken shell bottom; bottom temperature 58°. 1 specimen. Cat. No. 168569,

U.S.N.M.

ODOSTOMLA (CHRYSALLIDA) NODOSA Carpenter.

Mazatlan, Mexico: 2 specimens. Tal)let 1969, Liverjwol collection, British

Museum.

ODOSTOMLA (CHRYSALLIDA) OVATA Carpenter.

Mazatlan, Mexico: 3 specimens. Tablet 1968, Liverpool collection. British

Museum.

ODOSTOMIA (CHRYSALLIDA) CINCTA Carpenter.

San Pedro, Cal.: 1 specimen. Cat. No. 162768, U.S.N.M.

Santa Barlmra, Cal.: 1 specimen, type. Cat. No. 15730, U.S.N.M.
Pacific Beach, Cal.: 1 specimen. Cat. No. 162769, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) LOOMISI Dall and Bartsch.

Bay of Panama: 6 specimens (l=type). .Vinherst College collection.

ODOSTOMLA (CHRYSALLIDA) VICOLA Dall and Bartsch.

San Pedro Bay, Cal.: 1 specimen, type. Cat. No. 206899, LT.S.N.M.

ODOSTOMIA (CHRYSALLIDA) ASTRICTA Dall and Bartsch.

Monterey, Cal.: 1 specimen, type. Cat. No. 196280, U.S.N.M.

ODOSTOMLA (CHRYSALLIDA) COOPER! Dall and Bartsch.

Monterey, Cal.: 1 specimen, type. Cat. No. 162771, U.S.N.M.

ODOSTOMLA (CHRYSALLIDA) HIPOLITENSIS Dall and Bartsch.

San Ilijiolito Point. Lower California: 1 s])eciinen, type. Cat. No. 162770,

U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) LAPAZANA Dall and Bartsch.

Off La Paz, Lower California: U. S. B. F. station 2823, 26^ fathoms, broken shell

bottom. 3 specimens (l=type). Cat. No. 162778, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) PROXIMA De Folin.

Margarita Island, Bay of PaTiaina: 1 specimen, type. De Folin collection.

ODOSTOMLA (CHRYSALLIDA) TYLERI Dall and Bartsch.

Bay of Panama: 6 specimens (l=type). Amherst College collection.

ODOSTOMLA (CHRYSALLIDA) SCAMMONENSIS Dall and Bartsch.

Scammon Lagoon, Lower California: ! sj)C(iinon, tyj)e. Cat. No. 106518, U.S.N.M.

San Ilipolito Point, Lower California: 4 specimens. Cat. No. 162770, U.S.N.M.
Point Abreojos, Lower California: 8 specimens. Cat. No. 162780, U.S.N.M.
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ODOSTOMIA (CHRYSALLIDA) PULCHRA De Folin.

Margarita Island, Bay of Panama: 1 specimen, type. De Folin collection.

ODOSTOMIA (CHRYSALLIDA) MONTEREYENSIS Dall and Bartsch.

Del Monte, Monterey Bay, Cal. : 1 specimen, type. Cat. No. 196281, U.S.N.M.
3 specimens. Berry collection.

Monterey, Cal.: 1 specimen. Cat. No. 74003, U.S.N.M.

1 specimen. Cat. No. 196282, U.S.N.M.

1 specimen. Oldroyd collection.

1 specimen. Kelsey collection.

San Luis Obispo, Cal.: 1 specimen. Cat. No. 162767, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) PULCIA Dall and Bartsch.

Monterey, Cal.: 1 specimen. Kelsey collection.

San Luis Obispo, Cal.: 1 specimen. Oldroyd collection.

Terminal Island, Cal.: 2 specimens. Eshnam- collection.

San Pedro, Cal.: 3G specimens (l=type). Cat. No. 162763, U.S.N.M.

70 specimens. Oldroyd collection.

37 specimens. Cat. No. 168568, U.S.N.M.

2 specimens (1 young). Baldridge collection.

ODOSTOMIA (CHRYSALLIDA) VIRGINALIS Dall and Bartsch.

White's Point. San Pedro. Cal.: 4 specimens. Oldroyd collection.

48 specimens. Cat. No. 158570, U.S.N.M.

10 specimens. Oldroyd collection.

San Pedro, Cal.: 47 specimens. Oldroyd collection.

2 specimens. Baldridge collection.

Arch Beach, San Diego, Cal.: 1 specimen. Univ. of Cal. collection.

San Diego, Cal.: 10 specimens. Kelsey collection.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 60914, U.S.N.M.

I specimen. Cat. No. 46177, U.S.N.M.

II specimens (l= type). Cat. No. 46152,

U.S.N.M.

San Hipolito Point, Lower California: 4 specimens. Cat. No. 127546, U.S.N.M.

Point Abreojos, Lower California: 4 specimens. Cat. No. 105474, U.S.N.M.

4 specimens. Cat. No. 106499, U.S.N.M.

2 specimens. Kelsey collection.

ODOSTOMIA (CHRYSALLIDA) DEFOLINIA Dall and Bartsch.

Margarita Island, Bay of Panama: 1 specimen, type. De Folin collection.

ODOSTOMIA (CHRYSALLIDA) DEFOLINIA CONTRACTA De Folin.

Panama: 1 specimen. De Folin collection.

ODOSTOMIA (CHRYSALLIDA) DEFOLINIA DIFFICILIS Dall and Bartsch.

Panama: 1 specimen. De P^olin collection.

ODOSTOMIA (CHRYSALLIDA) OREGONENSIS Dall and Bartsch.

Cumshewa Inlet, Queen Charlotte Islands, British Columbia: 10 specimens

(l=type). Cat. No. 107690, U.S.N.M.

Monterey, Cal.: 1 specimen. Cat. No. 73998, U.S.N.M.

1 specimen. Cat. No. 196283, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) BENTHINA Dall and Bartsch.

Mazatlan, Mexico: 2 specimens. Tablet 1971, Liverpool collection, British

Museum

.

ODOSTOMIA (CHRYSALLIDA) PROMECES Dall and Bartsch.

Todos Santos Bay, Lower California: 1 specimen, type. Cat. No. 162777, U.S.N.M.
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ODOSTOMIA (CHRYSALLIDA) PULCHERRIMA Dall and Bartsch.

Terminal Island, San Pedro, Cal.: 1 specimen, type. Tat. No. 206900, U.S.N.M.

San Diego, Cal.: 1 specimen. Kelsey collection.

ODOSTOMIA (CHRYSALLroA) VINCTA Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 162762, U.S.N.M.

1 specimen. Berry collection.

ODOSTOMIA (CHRYSALLIDA) FASCIATA Carpenter.

Mazatlan, Mexico: 5 specimens. Tablet 1981, Liverpool collection, British

Museum.

ODOSTOMIA (CHRYSALLIDA) HELGA Dall and Bartsch.

Terminal Island, San Pedro, Cal.: 11 specimens. Cat. No. 206902, U.S.N.M.

San Pedro, Cal.: 100 specimens. Cat. No. 162774, U.S.N.M.

190 specimens. Oldroyd collection.

San Pedro Bay, Cal.: 9 specimens. Cat. No. 206901, U.S.N.M.

Pacific Beach, San Diego, Cal.: 6 specimens. Cat. No. 162773, U.S.N.M.

8 specimens. Kelsey collection.

San Di^o, Cal.: 11 specimens (l=type). Cat. No. 60905, U.S.N.M.

4 specimens. Oldroyd collection.

? specimens. Gripp collection.

6 specimens. Kelsey collection.

Arch Beach, San Diego, Cal.: 1 specimen. Univ. of Cal. collection.

Southend Coronado Island, Cal.: 2 specimens. 7-10 fathoms. Baker collection.

ODOSTOMIA (CHRYSALLIDA) DICELLA Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 211562, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) THALIA Bartsch.

North end of South Coronado Island, Cal. : 1 specimen, type, 6 fathoms. Cat. No.

249903, U.S.N.M.

ODOSTOMLV (CHRYSALLIDA) SANCTORUM Dall and Bartsch.

Todos Santos Bay, Lower California: 4 specimens (l=type). Cat No. 46439,

U.S.N.M.

San Hipolito Point, Lower California: 3 specimens. Cat. No. 206803, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) SAPIA Dall and Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 162775, U.S.N.M.

ODOSTOMIA (CHRYSALLIDA) ROTUNDATA Carpenter.

Mazatlan, Mexico: 2 specimens. Tablet 1970, Liverpool collection, British

Museum.

ODOSTOMIA (CHRYSALLIDA) DECEPTRDC Dall and Bartsch.

San Hipolito Point, Lower California: 5 specimens (l=type). Cat. No. 206904,

U.S.N.^.

Point Abreojos, Lower California: 3 specimens. Cat. No. 206905, U.S.N.M.

ODOSTOMIA (PYRGULINA) MARGINATA C. B. Adams.

Panama: 1 specimen, type. Amherst College collection.

ODOSTOMIA (EGILA) LACUNATA Carpenter.

Mazatlan, Mexico: 7 specimens (l=type). Tablet 1964, Liverpool collection,

British Museum.

ODOSTOMIA (EGILA) POPPEI Dall and Bartsch.

Point Abreojos, Lower California: 2 specimens (l=type). Cat. No. 106519,

U.S.N.M.

3 Bpecimens. Arnold collection.
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ODOSTOMIA (HALDRA) PHOTIS Carpenter.

Mazatlan, Mexico: I specimen, type. Tablet 1985, Liverpool collection, British

Museum.
1 specimen. Tablet 1983, Liverpool collection, British Mu-

Beuni.

ODOSTOMIA (IVIDELLA) PEDROANA Dall and Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 107422, U.S.N.M.

1 specimen. Cat. No. 162845, U.S.N.M.

4 specimens. Cat. No. 152171a, U.S.N.M.

9 specimens. Oldroyd collection.

San Pedro, White's Point, Cal.: 2 specimens. Oldroyd collection.

Laguna Beach, Cal.: 1 specimen. Ball collection..

Catalina Island, Cal.: 2 specimens. 12 fathoms. Cat. No. 46162, IT.S.N.M.

Pacific Beach, Cal.: 1 specimen. Gripp collection.

San Diego, Cal.: U. S. B. F. station 3566, 3 fathoms, fine sand and black shell bot-

tom. 5 specimens. Cat. No. 162846, U.S.N.M.

U.S.B.F. station 3572, 2 fathoms, mud and fine sand bottom.

7 specimens. Cat. No. 162847, U.S.N.M.

4 specimens. Cat. No. 109364, U.S.N.M.

2 specimens. Oldroyd collection.

(Off Coronado Hotel.) 1 specimen. Cat. No. 160094, U.S.N.M.

(Off Coronado Hotel.) 4 specimens. Cat. No. 74022, U.S.N.M.

(Off Coronado Hotel.) 1 specimen. Cat. No. 32305, U.S.N.M.

Scammon Lagoon, Lower California: 1 specimen. Cat. No. 106425, U.S.N.M.

ODOSTOMIA (IVIDELLA) NAVISA Dall and Bartsch.

San Pedro, Cal.: 30 specimens. Cat. No. 129336, U.S.N.M.

3 specimens. Cat. No. 162843, U.S.N.M.

San Pedro (WTiite's Point), Cal.: 7 specimens. Oldroyd collection.

California: 28 specimens. Oldroyd collection.

Arch Beach, Cal.: 1 specimen. Univ. of Cal. collection.

Ocean Beach, San Diego, Cal.: 1 specimen. Cat. No. 62844, U.S.N.M.

San Diego, Cal.: 1 specimen. Kelsey collection.

Scammon Lagoon, Lower California: 4 specimens (l=type). Cat. No. 106502,

U.S.N.M.

ODOSTOMIA (IVIDELLA) NAVISA DELMONTENSIS Dall and Bartsch.

Off Del Monte, Monterey Bay, Cal.: 1 specimen, type. 12 fathoms. Cat. No.

196297, U.S.N.M.

ODOSTOMLA (IVIDELLA) QUINQUECINCTA Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 1963, Liverpool collection, British Mu-
seum.

ODOSTOMLA (IVIDELLA) ORARLANA Dall and Bartsch.

Panama: 1 specimen, type. Amherst College collection.

ODOSTOMLA (MIRALDA) HEMPHILLI Dall and Bartsch.

San Pedro, Cal.: 1 specimen. Cat. No. 162842, U.S.N.M.

San Hipolito Point, Lower California: 1 specimen, type. Cat. No. 162841,

U.S.N.M.

1 specimen. Hemphill collection.

Point Abreojos, Lower California: 1 cpecimen. Kelsey collection.

1 specimen. Cat. No. 106498, U.S.N.M.

ODOSTOMLA (MIRALDA) ARMATA Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 1965, Liverpool collection, British

Museum.
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ODOSTOMIA (MIRALDA) EXARATA Carpenter.

Mazatlaii, Mexico: 1 specimen, type. Tablet 1966, Liverpool collectiou, British

Museum.

ODOSTOMIA (MIRALDA) TEREBELLUM C. B. Adams.

Panama Bay: 1 specimen. Amherst College collection.

ODOSTOMIA (MIRALDA) AEPYNOTA Dall and Barlsch.

San Pedro, Cal.: 31 specimens (l=type). Cat. No. 129335, U.S.N.M.
27 specimens. Oldroyd collection.

White's Point, San Pedro, Cal.: 2 specimens. Oldroyd collection.

Catalina Island, Cal.: 1 specimen. Berry collection.

San Diego, Cal.: 1 specimen. Gripp collection.

2 specimens. Kelsey collection.

3 specimens. Cat. No. 105467, U.S.N.M.

Cape St. Lucas, Lower California: 1 specimen. Cat. No. 16222, U.S.N.M.

ODOSTOMIA (MIRALDA) GALAPAGENSIS Dall and Bartsch.

Near the (ialapa^'os Islands, South America: U.S.B.]'\ station 2813, 40 fathoms,

coral and s;md bottom. 1 specimen, type. Cat. No. 206906, U.S.N.M.

ODOSTOMIA (IVARA) TURRICULA Dall and Bartsch.

Monterey, Cal.: 1 specimen. Cat. No. 73999, U.S.N.M.

San Pedro, Cal.: 35 specimens (l=type). Cat. No. 168716, LT.S.N.M.

10 specimens. Cat. No. 207128, U.S.N.M.

23 specimens. Oldroyd collection.

Arch Beach, 11 miles southeast of Newport Beach, Cal.: 2 specimens. Univ. of

Cal. collection.

Catalina Island, Cal.: 3 specimens. Cat. No. 168717, U.S.N.M.

San Diego, Cal. 1 specimen. Kelsey collection.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 46176, U.S.N.M.
Point Abreojos, Lower California: 1 specimen. Cat. No. 105499, U.S.N.M.

ODOSTOMIA (EVALINA) AMERICANA Dall and Bartsch.

San Pedro, Cal.: 12 specimens (l = type). Cat. No. 168718, U.S.N.M.
10 specimens. Oldroyd collection.

Arch Beach, Cal.: 2 specimens. Univ. of Cal. collection.

Santa Catalina Island, Cal.: 2 specimens. Cat. No. 168720, U.S.N.M
La Jolla, Cal.: 2 specimens. Cat. No. 162677, U.S.N.M.

San Diego, Cal.: 1 specimen. Cat. No. 168719, U.S.N.M.

South end Coronado Island, Cal.: 1 specimen. 7-10 fathoms. Baker collection.

ODOSTOMLA (EVALINA) INTERMEDIA Carpenter.

Mazatlan, Mexico: 1 specimen, type. Tablet 2010, Liverpool collection, British

Museum.

ODOSTOMIA (lOLAEA) AMIANTA Dall and Bartsch.

Monterey Bay, Cal.: 1 specimen. Cat. No. 37253, U.S.N.M.

Monterey, off Del Monte, Cal.: 6 specimens, 12 fathoms. Berry collection.

1 specimen, 12 fathoms. Cat. No. 168683,

U.S.N.M.

San Pedro, Cal.: 1 specimen. Cat. No. 168684, U.S.N.M.
'

2 specimens. Oldroyd collection.

Univ. of Cal. station 83. 1 specimen. Univ. of Cal. collection.

San Pedro, Long Beach, Cal. : 1 specimen. Cat. No. 196298, U.S.N.M.

Off Catalina Island, Cal.: Univ. of Cal. station 28. 1 specimen. Univ. of Cal.

collection.

Univ. of Cal. station 30. 1 specimen, llniv. of Cal.

collection

.

Pacific Beach, Cal. : 1 cpecimen. Hemphill collection.
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San Diego, Cal.: 1 specimen. Gripp collection.

2 specimens. Kelsey collection.

Univ. of Cal. station 47. 11 specimens. Univ. of Cal. collec-

tion.

Univ. of Cal. station 47. 2 specimens. Cat. No. 160115

U.S.N.M.

Univ. of Cal. station 47. 1 specimen. Cat. No. 105469.

U.S.N.M.

Off Coronado Island, Cal. : U.S.B.F. station 2932, 20 fathoms, gray sand and l)roken

shell bottom; bottom temperature 58°
. 1 specimen. Cat. No. 168685, U.S.N.M.

Point Abreojos, Lower California: 2 specimens (l=type). Cat. No. 105483,

U.S.N.M.

ODOSTOMIA (lOLAEA) EUCOSMIA Dall and Bartsch.

San Pedro, Cal.: 32 specimens. Cat. No. 129294, U.S.N.M.

1 specimen. Cat. No. 15.3091, U.S.N.M.

27 specimens. Oldroyd collection.

Arch Beach, Cal.: 2 specimens. Univ. of Cal. collection.

San Diego, Cal.: 2 specimens. Kelsey collection.

2 specimens. Cat. No. 105469 U.S.N.M.

San Diego, Sandspit, Cal.: 1 specimen. Cooke collection.

South end Coronado Island, Cal. : 7 specimens. 7-10 fathoms. Baker collection.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 46175, U.S.N.M.
Point Abreojos, Lower California: 1 specimen, type. Cat. No. 106501, U.S.N.M.

1 specimen. Cat. No. 105483, U.S.N.M.

ODOSTOMIA (lOLAEA) DELICATULA Carpenter.

Cape St. Lucas, Lower California: 1 specimen, type. Cat. No. 4102, U.S.N.M.

ODOSTOMIA (MENESTHO) GRAMMATOSPIRA Dall and Bartsch.

Cape St. Lucas, Lower California: 1 specimen, type. Cat. No. 161625, U.S.N.M.

ODOSTOMIA (MENESTHO) PHARCIDA Dall and Bartsch.

Cumshewa Inlet, Queen Charlotte Island, British Columbia: 1 specimen, type.

10-15 fathoms. Cat. No. 107440, U.S.N.M.

ODOSTOMIA (MENESTHO) EXARA Dall and Bartsch.

Pacific Grove, Monterey, Cal. : 1 specimen, t}npe. Cat. No. 196250, U.S.N.M.

ODOSTOMIA (MENESTHO) ZIZIPHINA Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 1967, Liverpool collection, British
Museum.

ODOSTOMIA (MENESTHO) RECTA De Folin.

Margarita Island, Panama Bay: 1 specimen, type. De P^'olin collection.

ODOSTOMIA (MENESTHO) GLORIOSA Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 211561, U.S.N.M.

San Hipolito Point, Lower California: 1 specimen, Kelsey collection.

ODOSTOMIA (MENESTHO) AMILDA Dall and Bartsch.

San Diego, Cal.: 1 specimen, i^,^e. Cat. No. 60905, U.S.N.M.

Round Island, Lower California: 2 specimens. Cat, No. 206907, U.S.N.M.

ODOSTOMIA (MENESTHO) CALLIPYRGA Dall and Bartsch.

Margarita Island, Bay of Panama: 1 specimen, type. De Folin collection.

ODOSTOMIA (MENESTHO) EXCISA Bartsch.

Catalina Island, Cal.: 1 specimen, type. Cat. No. 194518, U.S.N.M.

ODOSTOMIA (MENESTHO) FARMA Dall and Bartsch.

Catalina Island, Cal.: 1 specimen, tji^e. Cat. No. 206908, U.S.N.M.

ODOSTOMIA (MENESTHO) ENORA Dall and Bartsch.

San Pedro, Cal.: 3 specimens (l=type). Cat. No. 207126, U.S.N.M.
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ODOSTOMIA (MENESTHO) CHILENSIS Dall and Bartsch.

U. S. B. F. steamer Albatross at. Tome. Chile: I .'specimen, type. Cut. No. 1093G3,

U.S.N.M.

ODOSTOMIA (MENESTHO) FETELLA Dall and Bartsch,

Long Beach, Cal.: 10 specimens. Cat. No. 127053, U.S.N.M.

San Pedro, Cal.: 12 specimens. Cat. No. 126625, U.S.N.M.

1 specimen. Cat. No. 46498, U.S.N.M.

150 specimens. Cat. No. 208068, U.S.N.Af.

4 specimens. Oldroyd collection.

San Diego, Cal.: 4 specimens. Univ. of Cal. collection.

4 specimens. Kelsey collection.

125 specimens (l= type). Cat. No. 46478, U.S.N.M.

8 specimens. Cat. No. 46477, U.S.N.M.

(Foot of Ash St.). 1 specimen. Oldroyd collection.

San Ignacio Lagoon, Lower California: 1 specimen. Cat. No. 106520, U.S.N.M.

ODOSTOMIA (MENESTHO) HYPOCURTA Dall and Bartsch.

Off Bristol Bay, Bering Sea, Alaska: U. S. B. F. .station 3306, 33 fathoms, fine

gray sand bottom, bottom temperature 38.9°. 1 specimen, type. Cat. No.

168660, U.S.N.M.

ODOSTOMIA (MENESTHO) AEQUISCULPTA Carpenter.

Cape St. Lucas, Lower California: 1 specimen, type. Cat. No. 16221, U.S.N.M.

ODOSTOMIA (MENESTHO) HARFORDENSIS Dall and Bartsch. *

Port Harford, Cal.: 1 specimen, type. Cat. No. 196299, U.S.N..M.

ODOSTOMIA (MENESTHO) SUBLIRULATA Carpenter.

Mazatlau, Mexico: 1 specimen, type. Tablet 1952, Liverjiool collection, British

Museum.

ODOSTOMIA (EVALEA) NUNIVAKENSIS Dall and Bartsch.

North end of Nunivak Island, Alaska: 1 specimen. Cat. No. 159476, U.S.N.M.

ODOSTOMIA (EVALEA) KILLISNOOENSIS Dall and Bartsch.

Killisnoo, Alaska: 1 specimen, type. Cat. No. 159457, U.S.N.M.

3 specimens. Cat. No. 205214, U.S.N.M.

ODOSTOMIA (EVALEA) YOUNGI Dall and Bartsch.

Ship channel, Barkley Sound, British Columbia: 1 sjiecimen. 18-20 fathoms.

Cat. No. 211542, U.S.N.M.

1 specimen. 18-20 fathoms.

Can. Geol. Sur. Museum
collection, Ottawa.

ODOSTOMIA (EVALEA) THEA Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 211556, U.S.N.M.

ODOSTOMIA (EVALEA) CALLIOPE Bartsch

Off Point La Jolla, Cal.: U. S. B. F. station 4322, 110 to 199 fathoms, green mud
and shell bottom. 1 specimen, type. Cat. No. 211.557, U.S.N.M.

ODOSTOMIA (EVALEA) CALCARELLA Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray sand and

mud bottom; bottom temperature 55.1". 1 specimen, type. Cat. No. 211587,

U.S.N.M.

ODOSTOMIA (EVALEA) TILLAMOOKENSIS Dall and Bartsch.

Off Tillamook, Oregon: U. S. B. F. station 3346, 786 fathoms, green mud bottom;

bottom tomperaturi' 37.3°. I specimen. Cat. No. 196244, U.S.N.M.

ODOSTOMIA (EVALEA) ESILDA Dall and Bartsch.

Off San Diego, Cal.: U. S. B. V. station 2936, 359 fathoms, mud bottom; bottom

temperature 49°. 1 specimen, type. Cat. No. 206909, U.S.N.M.
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ODOSTOMIA (EVALEA) SPREADBOROUGHI Dall and Bartsch.

Ship channel, Barkley Sound, British Columbia: 2 Bpecimens 18-20 fathoms.

Can. Geol. Sur. Museum,
Ottawa.

1 specimen, type. 18-20 fath-

oms. Cat. No. 211541, U.S.

N.M.

ODOSTOMIA (EVALEA) VANCOUVERENSIS Dall and Bartsch.

Ship channel, Barkley Sound, British Columbia: 3 specimens (1= type). 18-

20 fathoms. Cat. No. 211539,

U.S.N.M.

4 specimens. 18-20 fathoms.

Can. Geol. Sur. Museum,
Ottawa.

ODOSTOMIA (EVALEA) ALEUTICA Dall and Bartsch.

Off Iliuliuk Harbor, Bering Sea, Alaska: U. S. B. F. station 3336, 55 fathoms, black

sand bottom, bottom temperatm-e 41.6°. 14 specimens. (Description based

upon two of this lot.) Cat. No. 205179, U.S.N.M.

Captains' Harbor, Unalaska, Alaska: 1 specimen. 25 fathoms. Cat. No. 159464.

U.S.N.M.

Amaknak Island, Unalaska, Alaska: 1 specimen. Cat. No. 160958, U.S.N.M.

ODOSTOMIA (EVALEA) KADLAKENSIS Dall and Bartsch.

Kadiat Island, Alaska: 2 specimens (l=type). Cat. No. 159470, U.S.N.M.

ODOSTOMLA (EVALEA) QUADRiE Dall and Bartsch.

Ship channel, Barkley Sound, British Columbia: 26 specimens (l = type). 18-

20 fathoms. Cat. No. 211540,

U.S.N.M.

27 specimens. 18-20 fathoms.

Can. Geol. Sur. Museum,
Ottawa.

ODOSTOMIA (EVALEA) CALLIMENE Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 211555, U.S.N.M.

ODOSTOMIA (EVALEA) HERILDA Dall and Bartsch.

Off San Diego, Cal.: 1 specimen, type. Cat. No. 206910, U.S.N.M.

ODOSTOMLA (EVALEA) CYPRIA Dall and Bartsch.

Skidegate, British Columbia: 1 specimen, type. Can. Geol. Siu". collection.

ODOSTOMIA (EVALEA) HYPATIA Dall and Bartsch.

Skidegate, British Columbia: 1 specimen, type. Can. Geol. Sur. collection.

ODOSTOMIA (EVALEA) TENUIS Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 1958, Liverpool collection, British

Museum.

ODOSTOMIA (EVALEA) VALDEZI Dall and Bartsch.

Barkley Sound, British Columbia: 5 specimens. Can. Geol. Sur. collection.

5 specimens. Cat. No. 211575, U.S.N.M. col-

lection.

Orcas Island, Puget Sound, Wash.: 1 specimen. Baker collection.

Off Del Monte, Monterey, Cal.: 2 specimens (l=type). 12 fathoms. Cat. No.

196249, U.S.N.M.

2 specimens. Berry collection.

ODOSTOMIA (EVALEA) NEMO Dall and Bartsch.

San Pedro, Cal.: 5 specimens. Cat. No. 126626, U.S.N.M.

15 specimens. Cat. No. 206912, U.S.N.M.

29 Bpecimens. Oldroyd collection.
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San Diego, Cal.: Univ. of Cal. station 1. 2 specimens. Univ. of Cal. collection.

1 specimen, type. Cat. No. 206911, U.S.N.M.

ODOSTOMIA (EVALEA) lO Dall and Bartsch.

Santa Barbara Channel, Cal.: 2 specimens. 6 fathoms. Cat. No. 107741,

U.S.N.M.

Santa Rosa Island, Cal.: 2 specimens (l= type). Cat. No. 56770, U.S.N.M.

San Pedro, Cal.: 1 specimen. Cat. No. 15316, U.S.N.M.

Off Santa Catalina Island, Cal.: Univ. of Cal. station 30. 1 specimen. Univ. of

Cal. collection.

San Diego, Cal.: 1 specimen. Gripp collection.

2 specimens. Kelsey collection.

Point Loma, San Diego, Cal.: 1 specimen. Kelsey collection.

ODOSTOMIA (EVALEA) BARKLEYENSIS Dall and Bartsch.

Barkley Sound, British Columbia: 2 specimens (l=type). 18-20 fathoms.

Cat. No. 211543, U.S.N.M.

3 specimens. 18-20 fathoms. Can. Geol.

Sur. collection.

ODOSTOMIA (EVALEA) PRATOMA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U.S.B.F. station 2902, 53 fathoms, fine gray sand

and mud bottom; bottom temperature 45°.

22 specimens (l=type). Cat. No. 206913,

U.S.N.M.

U.S.B.F. station 2901, 48 fathoms, gray sand and
mud bottom; bottom temperature 55.1°. 15

specimens. Cat. No. 206914, U.S.N.M.

ODOSTOMIA (EVALEA) COOKEANA Bartsch.

Ellamar, Alaska: 2 specimens. Cat. No. 208427, U.S.N.M.

ODOSTOMIA (EVALEA) SEPTENTRIONALIS Dall and Bartsch.

Unalaska, Alaska: 3 specimens (l==type). Cat. No. 159462, U.S.N.M.

ODOSTOMIA (EVALEA) CAPITANA Dall and Bartsch.

St. Paul, Kadiak Island, Alaska: 1 specimen. 12 fathoms. Cat. No. 159468,

U.S.N.M.

Captains' Harbor, Unalaska, Alaska: 1 specimen, type. Cat. No. 1594646,

U.S.N.M.

ODOSTOMIA (EVALEA) JEWETTI Dall and Bartsch.

Santa Barbara, Cal.: 2 specimens, cotypes. Cat. No. 15521c, U.S.N.M.

ODOSTOMIA (EVALEA) INFLATA Carpenter.

Orcas Island, Puget Sound, Wash.: 1 specimen. Baker collection.

Neah Bay, Wash.: 2 specimens (l=type). Cat. No. 155216, U.S.N.M.

ODOSTOMIA (EVALEA) COLUMBIANA Dall and Bartsch.

Off Fort Rupert, Vancouver Island, British Columbia: U.S.B.F. station 4203,

2-30 fathoms, volcanic, shell, gravel, broken shell, and sponge bottom; bottom

temperature 49.1°. 1 specimen. Cat. No. 196246, U.S.N.M.

Victoria, Vancouver Island, British Columbia: 6 specimens (l=type). Cat. No.

126658, U.S.N.M.

Off Port Townsend, Wash.: U.S.B.F. station 4213, 23-25 fathoms, gray sand,

broken shell and rocky bottom; bottom temperature 61°. 3 specimens. Cat.

No. 196245, U.S.N.M.

ODOSTOMIA (EVALBA) UNALASKENSIS Dall and Bartsch.

Captains' Harbor, Unalaska, Alaska: 1 specimen, type. Cat. No. 150464a.

ODOSTOMIA (EVALEA) ATOSSA Dall.

San Pedro, Cal.: 2 specimens (l=type). Cat. No. 110637, U.S.N.M.
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ODOSTOMIA (EVALEA) OBESA Dall and Bartsch.

San Pedro, Cal.: 9 specimens (l=type). Cat. No. 206915, U.S.N.M.

ODOSTOMIA (EVALEA) LUCASANA Dall and Bartsch.

Cape St. Lucas, Lower California: 1 specimen, type. Cat. No. 16220, U.S.N.M.

ODOSTOMIA (EVALEA) PHANEA Dall and Bartsch.

Monterey, CaL: 1 specimen, type. Cat. No. 46488, U.S.N.M.

1 specimen. Cat. No. 46474, U.S.N.M.

1 specimen. Cat. No. 46479, U.S.N.M.

2 specimens. Cat. No. 159459, U.S.N.M.

1 specimen. Cat. No. 46496, U.S.N.M.

1 specimen. Univ. of CaL collection.

3 specimens. Button collection.

ODOSTOMIA (EVALEA) PHANELLA Dall and Bartsch.

San Pedro Bay, CaL: 1 specimen, type. Cat. No. 196348, U.S.N.M.

La JoUa, CaL: 1 specimen. Cat. No. 162676, U.S.N.M.

Ballast Point, San Diego, CaL: 1 specimen. Cat. No. 152324, U.S.N.M.

ODOSTOMIA (EVALEA) SANTAROSANA Dall and Bartsch.

Santa Rosa Island, Cal.: 1 specimen, type. Cat. No. 56770, U.S.N.M.

ODOSTOMIA (EVALEA) TENUISCULPTA Carpenter.

Barkley Sound, British Columbia: 1 specimen. Can. Geol. Sur. collection.

1 specimen. Cat. No. 211577, U.S.N.M.

Neah Bay, Wash.: 1 specimen, type. Cat. No. 15520, U.S.N.M.

2 specimens (1 figured). Cat. No. 46483, U.S.N.M.

Little River, Mendocino County, Cal.: 75 specimens. Cat. No. 46486, U.S.N.M.

Guallala, Mendocino County, CaL: 6 specimens. Cat. No. 101945, U.S.N.M.

Oakland, CaL: 21 specimens. Cat. No. 46484, U.S.N.M.
San Francisco, CaL: 2 specimens. Cat. No. 74006, U.S.N.M.

2 specimens. Univ. of Cal. collection.

Santa Cruz, CaL: 3 specimens. Oldroyd collection.

Monterey, CaL: 30 specimens. Cat. No. 46482, U.S.N.M.

30 specimens. Cat. No. 46493, U.S.N.M.

30 specimens. Cat. No. 46485, U.S.N.M.

31 specimens. Cat. No. 46489, U.S.N.M.
2 specimens. Cat. No. 46491, U.S.N.M.
4 specimens. Cat. No. 46476, U.S.N.M.
1 specimen. Cat. No. 159475, U.S.N.M.

17 specimens. Cat. No. 159477, U.S.N.M.

5 specunens. Cat. No. 159478, U.S.N.M.

13 specimens. Cat. No. 159479, U.S.N.M.
1 specimen. Cat. No. 159480, U.S.N.M.

4 specimens. Univ. of Cal. collection.

Port Harford, Cal.: 1 specimen. Cat. No. 196247, U.S.N.M.

Santa Barbara, Cal. : 15 specimens. Berry collection.

San Miguel Island, CaL: 1 specimen. Cat. No. 56680, U.S.N.M.
Long Beach, CaL: 1 specimen. Lowe collection.

Off San Pedro, CaL: Univ. of Cal. station 83. 2 specimens. Univ. of Cal. col-

lection.

San Pedro Bay, CaL: 2 specimens. Berry collection.

San Pedro, Cal.: 5 specimens, 1 young. Baldridge collection.

Newport, CaL: Univ. of Cal. station 20. 9 specimens. Univ. of CaL collection.

Arch Beach, CaL: Univ. of Cal. station 50. 1 specimen. Univ. of CaJ. collec-

tion.

San Diego, CaL: (Foot of Ash St.) 1 specimen. Oldroyd collection.

4 specimens. Cat. No. 60907, U.S.N.M.
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Off San Diego, Cal.: 1 specimen. 20 fathom?. Kelsey collection.

California: 42 specimens. Univ. of Cal. collection.

Round Island, Lower California: 2 specimens. Hemphill collection.

Lower California: (Type of straminea Carpenter.) 1 specimen. Cat. No. 15561,

U.S.N.M.

ODOSTOMIA (EVALEA) ANGULARIS Dall and Bartsch.

Sitka Harbor, Alaska: 5 specimens. Cat. No. 159474, U.S.N.M.

Nanaimo, British Columbia: 5 specimens (l=type). Cat. No. 150565, U.S.N.M.

Barkley Sound, British Columbia: 20 specimens. U.S.N.M.

21 specimens. Can. Geo!. Sur. collection.

Victoria, Vancouver Sound, British Columbia: 3 specimens. Cat. No. 126664,

U.S.N.M.

Puget Sound, Wash.: 1 specimen. Cat. No. 43384, U.S.N.M.

Del Monte, Monterey Bay, Cal.: 18 specimens. 12 fathoms. Berry collection.

Port Harford, Cal.: 4 specimens. Cat. No. 161624, U.S.N.M.

Off middle California: U.S.B.F. station 3194, 92 fathoms, gray sand bottom;

bottom temperature 45.9°. 1 specimen. Cat. No. 196300, U.S.N.M.

ODOSTOMIA (EVALEA) SOCORROENSIS Dall and Bartsch.

Socorro Island, Mexico: 85 specimens (l= type). Cat. No. 153024, U.S.N.M.

ODOSTOMIA (EVALEA) BALDRIDGEAE Bartsch.

San Pedro, Cal.: 1 specimen, type. Cat. No. 211558, U.S.N.M.

1 specimen (young). Baldridge collection.

ODOSTOMIA (EVALEA) DONILLA Dall and Bartsch. ,

San Pedro, Cal.: 3 specimens. Oldroyd collection.

9 specimens (l=t>-pe). Cat. No. 126626, U.S.N.M.

6 specimens (young). Baldridge collection.

Ballast Point, San Diego, Cal.: 2 specimens. Cat. No. 152324, U.S.N.M.

San Diego, Cal.: 8 specimens. Oldroyd collection.

3 specimens. Kelsey collection.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 46497, U.S.N.M.

2 specimens. Cat. No. 46470, U.S.N.M.

ODOSTOMIA (EVALEA) CALIFORNICA Dall and Bartsch.

Ocean Beach, San Diego, Cal.: 1 specimen, type. Cat. No. 206916, U.S.N.M.

San Diego, Cal.: 1 specimen. Cat. No. 153056, U.S.N.M.

1 specimen. Kelsey collection.

Off South Coronado Island, Cal.: 3 specimens. 3 fathoms. Baker collection.

ODOSTOMIA (EVALEA) SERILLA Dall and Bartsch.

San Pedro, Cal.: 1 specimen. Oldroyd collection.

San Diego, Cal.: 1 specimen. 15 fathoms. Gripp collection.

Off San Diego, Cal.: Univ. of Cal. station 59. 1 specimen, type. Cat. No. 206917,

U.S.N.M.

ODOSTOMIA (EVALEA) TACOMAENSIS Dall and Bartsch.

Tacoma, Wash.: 1 specimen, type. Cat. No. 159267. U.S.N.M.

ODOSTOMIA (EVALEA) AMCHITKANA Dall and Bartsch.

Constantine Harbor, Amchitka Island, Alaska: 2 specimens (l=type). Cat. No.

161088, U.S.N.M.

EUamar, Alaska: 1 specimen. Cat. No. 208426, U.S.N.M.

3 specimens. Baker collection.

Bear Bay, Peril Straits, Alaska: 4 specimens. Stephens collection.

2 specimens. Cat. No. 204013, U.S.N.M.
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ODOSTOMIA (EVALEA) STEPHENSI Dall and Bartsch.

Bear Bay, Peril Straits, Alaska: 3 specimens (l=type). Cat. No. 204010 U.S.N.M.
6 specimens. Stephens collection.

Barkley Sound, British Columbia: 30 specimens. Can. Geol. Survey collection.

28 specimens. Cat. No. 211576, U.S.N.M.

Skidegate, British Columbia: 1 specimen. Cat. No. 220119, U.S.N.M.

2 specimens. Can. Geol. Sur. collection.

ODOSTOMIA (EVALEA) CLESSINI Dall and Bartsch.

Hawk Inlet, Admiralty Island, Alaska: 2 specimens. Cat. No. 204015, U.S.N.M.

3 specimens. Stephens collection.

Bear Bay, Peril Straits, Alaska: 7 specimens. Stephens collection.

2 specimens (l=type). Cat. No. 204014, U.S.N.M.

MoleHarbor, Admiralty Island, Alaska: 1 specimen. Stephens collection.

Sitka, Alaska: 2 specimens. Cat. No. 159461, U.S.N.M.

ODOSTOMIA (EVALEA) MINUTISSIMA Dall and Bartsch.

San Diego, Cal. : 6 specimens (l=type). Cat. No. 206918, U.S.N.M.

San Hipolito Point, Lower California: 2 specimens. Cat. No. 206919, U.S.N.M.

Point Abreojos, Lower California: 3 specimens. Cat. No. 105484, U.S.N.M.

ODOSTOMIA (EVALEA) RAYMONDI Dall and Bartsch.

Off Catalina Island, Cal.: Univ. of Cal. station 30. 1 specimen, type. Cat. No.

206920, U.S.N.M.

Univ. of Cal. station 30. 1 specimen, topotype. Univ.

of Cal. collection.

ODOSTOMIA (EVALEA) GRAVIDA Gould.

Santa Barbara, Cal. : 1 specimen, type. Cat. No. 44, Orig. No. 24, A. 31, 10,

State Museum, Albany, N. Y.

ODOSTOMIA (EVALEA) NOTILLA Dall and Bartsch.

Off Catalina Island, Cal. : Univ. of Cal. station 30. 1 specimen, type. Cat. No.

206921, U.S.N.M.

Univ. of Cal. station 30. 1 specimen, topotype. Univ.

of Cal. collection.

ODOSTOMIA (EVALEA) MOVILLA Dall and Bartsch.

Off San Diego, Cal. : U.S.B.F. station 2936, 359 fathoms, mud bottom; bottom tem-

perature 49°. 8 specimens (l=type). Cat. No. 206922, U.S.N.M.

ODOSTOMIA (EVALEA) ALTINA Dall and Bartsch.

Off San Diego, Cal.: U.S.B.F.station 2936, 359 fathoms, mud bottom; bottom

temperature 49°. 3 specimens (l=type). Cat. No. 206923, U.S.N.M.

ODOSTOMIA (EVALEA) PROFUNDICOLA Dall and Bartsch.

Off Point Vincente, Cal.: Univ. of Cal. station 13. 1 specimen. Univ. of Cal.

collection.

Off San Diego, Cal. : U.S.B.F, station 2936, 359 fathoms, mud bottom; bottom tem-

perature 49°. 9 specimens (l=type). Cat. No. 206924, U.S.N.M.

ODOSTOMIA (EVALEA) BARANOFFENSIS Dall and Bartsch.

Mole Harbor, Admiralty Island, Alaska: 1 specimen. Cat. No. 204012, U.S.N.M.

1 specimen. Stephens collection.

Bear Bay, Peril Straits, Baranof Island, Alaska: 2 specimens. Stephens collec-

tion.

1 specimen, type. Cat. No.

204011, U.S.N.M.

ODOSTOMIA (EVALEA) SITKAENSIS Clesshi.

Sitka, Alaska: 2 specimens. Cat. No. 26232, Berlin Museum collection.

ODOSTOMIA (EVALEA) HAGEMEISTERI Dall and Bartsch.

Hagemeister Island, Bering Sea: 1 specimen, type. Cat. No. 159469, U.S.N.M.
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ODOSTOMIA (EVALEA) SKIDEGATENSIS Bartsch.

Skidegate, British Columbia: Can. Geol. Sur. station 5. 2 specimens, cotypes.

Can. Geol. Sur. collection.

Can. Geol. Sur. station 5. 1 specimen. Cat. No.

220116, U.S.N.M.

Can. Geol. Sur. station 4. 1 specimen. Cat. No.

220117, U.S.N.M.

Can. Geol. Sur. station 4 1 specimen. Can. Geol.

Sur. collection.

Can. Geol. Sur. station 2. 1 specimen. Can. Geol.

Sur. collection.

Can. Geol. Sur. station 2. 1 specimen. Cat. No.

220118, U.S.N.M.

ODOSTOMIA (EVALEA) RESINA Dall and Bartsch.

Arch Beach, Cal.: 1 specimen. Cat. No. 206925, U.S.N.M.

ODOSTOMIA (EVALEA) DELICIOSA Dall and Bartsch.

Barkley Sound, British Columbia: 1 specimen. Can. Geol. Sur. collection.

Ballard Beach, Seattle, Wash.: Ispecimen. Bakercollection.

Monterey, Cal.: 1 specimen, type. Cat. No. 46492, U.S.N.M.

1 specimen. Cat. No. 196301, U.S.N.M.

ODOSTOMIA (EVALEA) PARELLA DaU and Bartsch.

Near the Galapagos Islands, South America: U.S.B.F. station 2808, 634 fathoms,

coral and sand bottom; bottom temperature 39.9°. 1 specimen, type. Cat.

No. 206926, U.S.N.M.

ODOSTOMIA (EVALEA) GRANADENSIS Dall and Bartsch,

Off Panama Bay: U.S.B.F. station 2794, 62 fathoms, gray sand, black specks and
broken-shell bottom; bottom temperature 59.6°. 1 specimen, type. Cat.

No. 206927, U.S.N.M.

ODOSTOMLA (EVALEA) PALMERI Bartsch.

Gulf of California: 2 specimens (1= type). Cat. No. 198903, U.S.N.M,

ODOSTOMLA (EVALEA) CASSANDRA Bartsch,

Skidegate, British Columbia: 1 specimen, cotype. Can. Geol. Sur. collection.

Ispecimen, cotype. Cat. No. 220120, U.S.N.M,

ODOSTOMLA (AMAURA) LASTRA Dall and Bartsch.

Santa Catalina Channel, Cal.: Ispecimen, Cat. No. 170794, U.S.N.M.
Off Catalina Island, Cal.: Univ. of Cal. station 21 (3). Ispecimen. Univ. of Cal.

collection.

Univ. of Cal. station 30. 1 specimen. Univ. of Cal.

collection.

Off San Diego, Cal.: Univ. of Cal. station 81. 1 specimen. Univ. of Cal. col-

lection.

Off Southern California: U.S.B.F. station 2917, 90 fathoms, fine gray sand and
broken shell bottom; bottom temperature 49.1°. 1 specimen, type. Cat. No.

206928, U.S.N.M.

ODOSTOMIA (AMAURA) KENNERLEYI Dall and Bartsch.

Nanaimo, British Columbia: 1 specimen, type. Cat. No. 150564, U.S.N.M.
Barkley Sound, British Columbia: 13 specimens. Cat. No. 211582, U.S.N.M.

15 specimens. Can. Geol. Sur. collection.

Puget Sound, Wash.: 2 specimens. Cat. No. 44936, U.S.N.M.

Ispecimen. Cat. No. 184258, U.S.N.M.

Seattle, Wash.: Ispecimen. Cat. No. 129121, U.S.N.M.
Off Pt. Pinos Light, California: U.S.B.F. station 4474, 34-43 fathoms, hard sand

and mud bottom. Ispecimen. Cat. No. 208507, U.S.N.M.
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ODOSTOMIA (AMAURA) ELSA Dall and Bartsch.

Kadiak Island, Alaska: 1 specimen, type. Cat. No. 55811, U.S.N.M.

ODOSTOMIA (AMAURA) BERINGI Dall.

St. Michael, Norton Sound, Alaska: lepecimen, type. Cat. No. 169456, U.S.N.M.

ODOSTOMIA (AMAURA) SUBGLOBOSA Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 211560, U.S.N.M.
1 specimen. Kelsey collection.

ODOSTOMIA (AMAURA) SATURA Carpenter.

Neah Bay, Wash.: 1 specimen, type. Cat. No. 15520, U.S.N.M.
1 specimen. Cat. No. 15520a, U.S.N.M.

ODOSTOMIA (AMAURA) HELENA Bartsch.

San Pedro, Cal.: 1 specunen, type. Cat. No. 249904, U.S.N.M.

ODOSTOMIA (AMAURA) GRIPPIANA Bartsch.

Nanaimo, British Columbia: 1 specimen, type. Cat. No. 211559, U.S.N.M.

ODOSTOMIA (AMAURA) FARALLONENSIS Dall and Bartsch.

Off the Farallones Islands, Cal.: U.S.B.F. station 3180, 24 fathoms, fine gray

sand bottom; bottom temperature 50.7°. 1 specimen, type. Cat. No. 168827,

U.S.N.M.

ODOSTOMIA (AMAURA) SILLANA Dall and Bartsch.

West of Amaknak Island, Unalaska: 1 specimen, type. 60 fathoms. Cat. No.
168809, U.S.N.M.

ODOSTOMIA (AMAURA) TALPA Dall and Bartsch.

Mole Harbor, Alaska: 1 specimen, type. Cat. No. 204027, U.S.N.M.
2 specimens. Stephens collection.

Sitka Harbor, Alaska: 2 specimens. 12 fathoms. Cat. No. 159472, U.S.N.M.

ODOSTOMIA (AMAURA) KRAUSEI Clessin.

Killisnoo, Alaska: ] specimen, type. Cat. No. 36335, Berlin Museum.
1 specimen. Cat. No. 159454, U.S.N.M.

Kadiak, Alaska: 1 specimen. Cat. No. 159471, U.S.N.M.

ODOSTOMIA (AMAURA) ELDORANA Bartsch.

Kadiak Island, Alaska; 2 specimens (l=type). Cat. No. 34246, U.S.N.M,

ODOSTOMIA (AMAURA) ORCIA Dall and Bartsch.

Santa Rosa Island, Cal.: 1 specimen, type. Cat. No. 206929. U.S.N.M.
San Diego, Cal.: 1 specimen. Kelsey collection.

ODOSTOMIA (AMAURA) GOULDI Carpenter.

Neah Bay, Wash.: 1 specimen. Cat. No. 22821, U.S.N.M.

ODOSTOMIA (AMAURA) ARCTICA Dall and Bartsch.

Sea-Horse Islands, Arctic Ocean: 1 specimen. Cat. No. 109454, U.S.N.M.
Off Icy Cape, Arctic Ocean: 4 specimens. 15 fathoms. Cat. No. 168807, U.S.N.M.

1 specimen. 7-15 fathoms. Cat. No. 168808,

U.S.N.M.

2 specimens. Cat. No. 87863, U.S.N.M.
Southwest of Hagemeister Island, Bering Sea, Alaska: U.S.B.F. station 3305,

23 fathoms, fine gray sand bottom; bottom temperature 41.8°. 2 specimens

(l=type). Cat. No. 168766, U.S.N.M.
Off Bristol Bay, Bering Sea: U.S.B.F. station 3306, 33 fathoms, fine gray sand

bottom; bottom temperature 38.9°. 8 specimens. Cat. No. 87863, U.S.N.M.

ODOSTOMIA (AMAURA) AVELLANA Carpenter.

Neah Bay, Wash.: 1 specimen, type. Cat. No. 15517&, U.S.N.M.

ODOSTOMIA (AMAURA) MORATORA Dall and Bartsch.

Point Reyes, Cal.: U.S.B.F. station 3164, 61 fathoms, rocky bottom; bottom
temperature 48.5°. 1 specimen, type. Cat. No. 207261, U.S.N.M.
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ODOSTOMIA (AMAURA) PESA Dall and Bartsch.

Kadiak Island, Alaska: 1 specimen, type. Cat. No. 157458, U.S.N.M.

ODOSTOMIA (AMAURA) NOTA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U.S.B.F. station 2901, 48 fathoms, gray sand and
mud bottom; bottom temperature 55.1°. 9 specimens. Cat. No. 206930,

U.S.N.M.

San Pedro, Cal.: 4 specimens. Cat. No. 168804, U.S.N.M.
7 specimens. Oldroyd collection.

1 specimen. Berry collection.

Off Newport, Cal.: Univ. of Cal. station 20. 8 specimens. Univ. of Cal. col-

lection.

Off Catalina Island, Cal.: Univ. of Cal. station 32. 5 specimens. Univ. of Cal.

collection.

Univ. of Cal. station 34. 5 specimens. Univ. of Cal.

collection.

Univ. of Cal. station 36. 3 specimens. Univ. of Cal.

collection.

Pacific Beach, Cal.: 2 specimens. Kelsey collection.

Ocean Beach, Cal.: 2 specimens. Kelsey collection.

San Diego, Cal.: 3 specimens. Kelsey collection.

4 specimens. Gripp collection.

17 specimens (l=type). Cat. No. 46490, U.S.N.M.
Univ. of Cal. station 47. 3 specimens. Univ. of Cal. collection.

ODOSTOMIA (AMAURA) ILIULIUKENSIS Dall and Bartsch,

Iliuliuk Village, Captains' Bay, Unalaska, Alaska: 1 specimen, type. 6 fathoms.
Cat. No. 159463, U.S.N.M.

Eider Cove, Captains' Bay, Unalaska, Alaska: 10 specimens. 25 fathoms. Cat.

No. 159453, U.S.N.M.

Unalaska, Alaska: 1 specimen. Cat. No. 159465, U.S.N.M.

ODOSTOMIA (AMAURA) NUCIFORMIS Carpenter.

Neah Bay, Wash. : 1 specimen, type. Cat. No. 15517a, U.S.N.M.

ODOSTOMIA (AMAURA) CANFIELDI Dall.

Barkley Sound, British Columbia: 3 specimens. Can. Geol. Sur. collection.

2 specimens. Cat. No. 211583, U.S.N.M.
Monterey, Cal.: 1 specimen, type. Cat. No. 46473, U.S.N.M.

4 specimens. Cat. No 46475, U.S.N.M.
2 specimens. Cat. No. 159451, U.S.N.M.
5 specimens. Cat. No. 159454, U.S.N.M.
1 specimen. Cat. No. 168803, U.S.N.M.
2 specimens. Univ. of Cal. collection.

Del Monte, Monterey Bay, Cal. : ? specimens. 12 fathoms. Berry collection.

San Pedro, Cal.: 2 specimens. Cat. No. 168799, U.S.N.M.

7 specimens. Oldroyd collection.

Pacific Beach, San Diego, Cal.: 2 specimens. Cat. No. 168806, U.S.N.M.
San Diego, Cal.: 1 specimen. Cat. No. 168800, U.S.N.M.

2 specimens. Kelsey collection.

ODOSTOMIA (AMAURA) SUBTURRITA Dall and Bartsch.

Off Santa Rosa Island, Cal.: U. S. B. F. station 2901, 48 fathoms, gray sand and
mud bottom; bottom temperature 55.1°. 1 specimen. Cat. No. 206931,

U.S.N.M.

Redondo, Cal.: Univ. of Cal. station 12. 1 specimen. Univ. of Cal. collection.
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San Pedro, Cal.: 5 specimens. Cat. No. 206932, U.S.N.M.

10 specimens (l=type). Cat. No. 168801, U.S.N.M.

8 specimens. Oldroyd collection.

6 specimens (4 young). Baldridge collection.

Santa Barbara, Cal.: 2 specimens. Univ. of Cal. collection.

Pacific Beach, San Diego, Cal.: 2 specimens. Cat. No. 206933, U.S.N.M.

Point Loma, San Diego, Cal.: 3 specimens. Kelsey collection.

San Diego, Cal.: 3 specimens. Cat. No. 105535, U.S.N.M.

? specimens. Gripp collection.

Todos Santos Bay, Lower California: 1 specimen. Cat. No. 46472, U.S.N.M.

Lower California: 2 specimens. Baldridge collection.

ODOSTOMIA (AMAURA) MARTENSI Dall and Bartsch.

Killisnoo, Alaska: 1 specimen, tj'pe. Cat. No. 38335, Berlin Museum.

ODOSTOMIA (SCALENOSTOMA) DOTELLA Dall and Bartsch.

Off Ceralvo Island, Gulf of California: U. S. B. F. stations 2826-2828, 9^ to 10

fathoms, shell bottom. 7 specimens (l=type). Cat. No. 206934, U.S.N.M.

Off La Paz, Gulf of California: U. S. B. F. station 2823, 26§ fathoms, broken shell

bottom. 6 specimens. Cat. No. 206935,

U.S.N M.

U. S. B. F. station 2822, 21 fathoms, gray sand and

broken shell bottom 1 specimen Cat. No.

206936, U.S.N.M.

ODOSTOMIA (SCALENOSTOMA) BABYLONIA Bartsch.

San Hipolito Point, Lower California: 2 specimens (l=type). Cat. No. 127542

U.S.N.M.

ODOSTOMIA (SCALENOSTOMA) RANGH De Folin.

Bay of Panama?: 1 specimen, type. De Folin collection.

ODOSTOMIA (HEIDA) KELSEYI Bartsch.

San Diego, Cal.: 1 specimen, type. Cat. No. 211544, U.S.N.M.

1 specimen. Kelsey collection.

ODOSTOMIA (HEIDA) PANAMENSIS Clessin,

Panama: 2 specimens. Berlin collection.

ODOSTOMIA (ODOSTOMIA) FARELLA Dall and Bartsch.

Off Long Beach, Cal.: 1 specimen, type. Cat. No. 206937, U.S.N.M.

ODOSTOMLA (ODOSTOMIA) DINELLA Dall and Bartsch.

Near Redondo, Cal.: 1 specimen, tj-pe. Cat. No. 206938, U.S.N.M.

ODOSTOMIA (ODOSTOMIA) CORONADOENSIS Dall and Bartsch.

Off Coronado Beach, San Diego, Cal.: 1 specimen, type. 35 fathoms. Cat. No.

206929, U.S.N.M.

2 specimens, topotypes. Kelsey collection.

ODOSTOMIA (ODOSTOMLA) MAMMILLATA Carpenter.

Mazatlan, Mexico: 1 specimen. Tablet 1957, Liverpool collection, British

Museum.
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NEW CYCLOGASTERID FISHES FROM JAPAN.

By C. H. Gilbert and C. V. Burke,

Of Stanford University, California.

The expedition in 1906 of the Fisheries steamer Albatross to the

northwest Pacific made notable additions to the cyclogasterid fauna

of Bering Sea and Japan. A total of 35 new species were secm-ed, of

wliich 23 were from Japanese waters, and are here described. The
family is miquestionably of boreal origin, and is distributed along

shore and in moderate depths as far toward the Tropics as the colder

currents can be distinctly traced. Farther south, a limited number
of species occur at greater deptlis. The group is richly represented

in the Okhotsk Sea, extends its range throughout the Sea of Japan to

the Straits of Tsushima, and on the eastern side of Hondo regularly

at least as far to the south as Matsushima Bay. Beyond this point

northern species are not known to extend, but two peculiar gigantic

forms (Cyclogaster owstoni and Cyclogaster tavxikae) appear in Sagami

Bay at depths which have not been determined. This occurrence is

paralleled among the Cottoids (also a boreal group) in the appear-

ance of the peculiar genera Stlengis, Schmidtina, and Daruma in

Sagami and Suruga Bays, well to the southward of the area of common
distribution of the northern genera. The cj'clogasterids are repre-

sented farther to the south in Japanese waters by two forms, Care-

proctus rhodomelas and Paralipans atramentatus, which were obtained

along the margins of the Kuro Siwo at depths of 405 and 649 fathoms,

and were taken with assemblages of forms belonging to a strictly

tropical deep-sea fauna. A similar distribution is shown also in the

eastern Pacific, where Paraliparis invades the deep waters of the

Tropics, and is represented by several species which are strictly con-

fined to the deep-sea tropical fauna.

There are here recorded from Japanese waters (including the

Okhotsk Sea) 31 species of cyclogasterids, of which only 4 are known
to extend their range as far as Bering Sea, and one of the four is a

pelagic form of general distribution m the north Pacific. Bering Sea,

on the other hand, has approximately 25 species which are im-

recorded from the southwest. After making all necessar}' allow-

ance for the imperfect surveys of these regions, it appears obvious

Proceedings U. S. National Museum, Vol. 42—No. 1 907.
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that so far as the cyclogasterids are concerned, a sharp line separates

the fauna of Bering Sea from that of the Okhotsk and the seas to the

south.

Within the Japanese area, while data are still incomplete, a faunal

line of some value appears to separate the inclosed Sea of Japan

(including the Gulf of Tartary) from the Okhotsk Sea and the eastern

shores generally. As is shown in the following table of distribution,

12 species are recorded from the Sea of Japan and 24 species from

the Okhotsk and the eastern shores of Hokkaido and Hondo; and

but five of these are known to occur in both districts. Further

exploration will increase the distribution of many of these species,

but can hardly obliterate the faunal distinction which here seems

apparent.

The types of the new species here described are all deposited in

the United States National Museum.
The drawings are by Mr. W. S. Atkinson.

Table of distribution of Japanese Cyclogasterids.

[Names in brackets are of species previously known.]

Name. Sea of
Japan.

Okhotsk
and

ea8t«rn
coast.

Bering
Sea.

Depth.

Cyclogaster curilensis

Cyclogaster simushirx
Cyclogaster tessellatus

Cyclogaster Uigassizii]

Cyclogasterfrenatus
Cyclogaster tanakx
Cyclogaster [owstoni]
Cyclogaster [ochotensisl

Cyclogaster mgens
Careproctus [cypselurus]

Careproctus rastrinus

Careproctus acanthodcs
Careproctus trachysoma
Careproctus rhodomelas
Careproctus pellucidus
Careproctus segaliensis

Careproctus bathycoetus

Careproctus roseofuscus
Careproctus [collctti]

Careproctus sinensis

Careproctus pycnosoma
Careproctus curilanus
Careproctus homopterus
Careproctus entomelas
Careproctus entargyreus
Crystallias [matsushimse]
Paraliparis atramentatus
Paraliparis melanobranchus

.

Paraliparis entochloris

Rhinoliparis [barbulifer]

Nectoliparis [pelagicus]

Shore.
Shore.
61 to 150 fathoms.
Shore to 47 fathoms.
207 fathoms.
Unknown.
Unknown.
21 to 75 fathoms.
250 fathoms.
510 fathoms.
73 to 119 fathoms.
318 fathoms.
243 to 429 fathoms.
405 to 507 fathoms.
129 to 182 fathoms.
119 fathoms.
1,800 fathoms.
100 to 119 fathoms.
390 to 440 fathoms.
200 fathoms.
229 fathoms.
229 fathoms.
440 fathoms.
428 fathoms.
35 to 66 fathoms.
52 to 200 fathoms.
649 fathoms.
440 fathoms.
100 fathoms.
192 to 359 fathoms.
269 to 533 fathoms.

KEY TO JAPANESE SPECIES OF CYCLOGASTER.

c^ Anterior portion of dorsal separated from remainder of fin by a deep notch.

b^. Gill slit extending downward to opposite base of upper pectoral ray only; pyloric

cseca about 70; diameter of disk half length of head; dorsal 34; anal 26; pec-

toral 29 curilensis, 1

.

62. Gill slit extending downward to opposite base of fourth pectoral ray; diameter

of disk much less than half length of head; dorsal 44; anal 34; pectoral 40,

simushirse, 2.
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a-. Dorsal not notched anteriorly.

c'. Last dorsal and anal rays not shortened to form a definite nc^tch at union with

caudal (sometimes one or both slightly shortened in C. agassizii).

dK Caudal broadly joined by basiil half or three-fourths to dorsal and anal.

e'. Gill slit very wide, reaching level of sixteenth pectoral ray; diameter of

disk less than one-third length of head, widely separated from vent,

which is nearer origin of anal fin; dorsal 48; anal 37; pectoral

35 tessellatus, 3.

e'-. Gill slit narrower, reaching level of eighth or ninth pectoral ray; head very
• broad, depressed; eye very small, less than half interorbital width;

diameter of disk nearly half head, separated from vent by its own diame-

ter or more; dorsal 44; anal 34; pectoral 34 agassizii, 4.

d^. Caudal very narrowly joined to dorsal and anal, by not more than its basal

fifth; head narrow, compressed; diameter of eye nearly three-fourths

interorbital width; diameter of disk about two-fifths length of head,

separated from vent by a distance less than its own diameter; dorsal 37;

anal 31; pectoral 34 frcnatus, 5.

c^. Last dorsal and anal rays shortened, forming a distinct notch at union with

caudal.

p. Pectoral not notched (at least in adults).

gK Head flattened in the nasal region, snout low and projecting; gill slit

reaching level of tenth or eleventh pectoral ray; dorsal and anal

joined to basal two-thirds of catidal; diameter of disk less than half

length of head, widely separated from vent, which is nearer origin

ofanalfin; dorsal 45; anal 34; pectoral 41 tanaka;,6.

g^. Head very convex and rounded in the nasal region; snout deep and

short, not projecting; gill slit extending to level of tenth or eleventh

pectoral ray; diameter of disk 2t in head, widely separated from

vent; dorsal 43; anal 36; pectoral 40 oustoni,!.

p. Pectoral notched; gill slit extending down to opposite sixteenth or

eighteenth pectoral ray; diameter of disk less than half length of head,

separated from vent by a distance about equaling its own diameter;

dorsal 45 to 47; anal 36 or 37; pectoral 42.

/i'. Body stout, the depth 2.8 in length; jaws nearly equal; often with

parallel black stripes; depth 40 to 75 fathoms ochoiensis, 8.

h'^. Body slender, the depth 3.3 in length; upper jaw much projecting,

exposing nearly all the upper teeth anteriorly; no black stripes;

depth 250 fathoms ingens, 9.

1. CYCLOGASTER (NEOLIPARIS) CURTLENSIS, new species.

Plate 41, fig. 1.

Type.—C'at. No. 73326, U.S.N.M. Afemale, 110 mm. in total leiifctli,

from Milno Bay, Simiisliir Island, Japan.

Closely related to C. caUyodan, from which it diilcrs in the larger

disk and the vent more posterior in position,

Measurements in lumdredths of total length excluding the caudal

fin: Length of head 29; greatest width of head 24.5; greatest depth

of head opposite gill slit 22; greatest depth of body 25; depth

of caudal peduncle 9; interocular width 10; diameter of eye 4;

width at angles of mouth 15; distance from tip of snout to end

of maxillary 12; length of gill slit 6; distance from tip of snout

20441°—Proc.X.M.vol.42—12 23
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to disk 17; to anus 38; diameter of disk 15; distance from disk to

anus 7; anus to front of anal fin 15; length of longest pectoral

ray 15; of longest ray of lower lobe 12; of shortest ray in notch 8.

Dorsal 34; anal 26; pectoral 29; pyloric ci^ca about 70.

Head and body as in C. callyodon; head depressed, the width

greater than the depth; profile depressed above the eyes; maxillary

reaching vertical from anterior half of eye; snout depressed; jaws

about equal. Teeth as in C. callyodon, in about nine oblique rows

in the half of each jaw. Anterior nostril in a prominent tube; pos-

terior nostril with a raised rim, the anterior outer margin of rim

raised to form a narrow pointed flap. Gill slit small, extending down-
ward to opposite the base of the upper pectoral ray.

The anterior nine dorsal rays unsegmented, the first five set off by
a notch. Caudal truncate, dorsal and anal connected to it slightly

or not at all. Pectoral with a shallow notch, the lower lobe consist-

mg of six rays, not reaching posterior margin of disk. Disk larger

than in C. callyodon, its diameter slightly

J\\\\Uh,, more than half length of head, equaling

the distance from vent to front of anal fin.

(Fig. 1.)
,

Coloration resembling that of C. callyo-

don, but with the bars on fi^ns and body
often more pronounced and the spotted

Fig. 1.—Relative size and position coloration sometimes Seen in C. callyodon

cliSLsr
^'^^°'^^'^°^-^^''=^

wholly lackmg. Dark above, with an in-

distinct mottling of slate and ashy gray,

the lower surfaces paler; pectorals with two or three dusky cross-

bars; dorsal with twelve dusky bars, the posterior nine or ten extend-

ing across the body and on the anal fi.n; caudal with three or four

irregular bars ; in many specimens the bars are present only on the

fins, leaving the body a uniform olive bro^^^l or slate color, and in some

individuals even the bars on the fins are very indistinct or wanting.

In addition to the type, 31 specimens were taken in the tide pools

at Milne Bay, Simushir Island.

2. CYCLOGASTER (NEOLIPARIS) SIMUSHIR^, new species.

Plate 41, fig. 2.

Type.—Cat. No. 73327, U.S.N.M. A male, 138 mm. in total length,

from Milne Bay, Simushir Island, Japan.

Closely related to C. greenei, differing in the more numerous fin

rays, in the shape of the head and body, and in the vent being nearer

the disk I

Measurements in hundredths of length exclusive of caudal fin

(120 mm.): Length of head 29.5; depth opposite front of disk 18.5;

depth opposite gill slit 25; greatest width of head 24; greatest depth

of body 25; depth of caudal peduncle 7; interocular width 12.5;
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diameter of eye 4; "width at angles of mouth 17..'3; distance from tip

of snout to end of maxillary 15; length of gill slit 7.5; distance from

tip of snout to disk 18; to anus 38; diameter of disk 11; distance

from disk to anus 0.5; from anus to front of anal fm 0.5; length of

longest pectoral ray 10. 5; of shortest ray in notch 8.

Dorsal 44; anal 34; pectoral 40.

Body deepest in front of dorsal, tapermg rapidly backward from
middle of second dorsal. Head thick, only moderately depressed,

its width greater than its depth; cheeks swollen; maxillary reacliing

vertical from posterior margin of eye ; anterior nostril in a thick tube

;

posterior nostril without a tube. Teeth weakly trilobcd, in about

ten oblique rows in the half of each jaw. Gill slit extending down in

front of four pectoral rays.

First seven dorsal rays separated off by a deep notch; caudal trun-

cate; anal joined to caudal for not more than one-seventh of the

length of the caudal; dorsal only slightly comiected to the caudal;

pectoral notched, the lower lobe consisting of seven rays and extend-

ing slightly past disk. Vent separated from disk by diameter of disk.

Color olive brown above and on sides, paler below; fins unmarked,
colored the same as the body.

In addition to the type, two young cotypes 28 mm. long were
obtained m the same locality. In these the vent is much farther

back, almost immediately in front of the origin of the anal. One of

the cotypes has largo scattered papillae, most numerous on upper
anterior part of trunk. These may develop "thumb-tacks" in

adults.

3. CYCLOGASTER TESSELLATUS, new species.

Plate 41, fig. 3.

Type.—C&i. No. 73328, U.S.N.M., a male, 186 mm. long, from sta-

tion 5042, off the southeast coast of Hokkaido, west of Erimo Saki

;

depth 61 fathoms.

Measurements in hundredths of total length exclusive of caudal
fin (158 mm.): Length of head 26; depth opposite front of disk 16;

opposite gill slit 20; greatest width of head 17.5; greatest depth of

body 23; depth of caudal peduncle 3; interocular width 11.5; diameter

of eye 4.5; width at angles of mouth 12.5; distance from tip of snout
to end of maxillary 13; length of giJl slit 11.5; distance from tip of

snout to disk 15; to anus 37; diameter of disk 8; distance from disk

to anus 14; from anus to front of anal fm 4.5; from tip of snout to

front of dorsal 28; longest pectoral ray 24; longest ray of lower lobe

18; shortest ray in notch 11.

Dorsal 48; anal 37; pectoral 35.

Body elongate, slender. Head pointed, broad and flat between
the eyes; occiput not swollen; depth of heail greater than width.

Snout depressed, rising gradually, projecting beyond the premaxil-



356 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

laries for nearly the diameter of the eye; lower jaw mcluded; anterior

nostril in a very short tube; posterior nostril reduced to a small

pore; maxillary reaching vertical from middle of eye. Teeth in

moderate bands, arranged in about fifteen oblique rows in the half

of the lower jaw and twenty in the half of the upper. Gill opening

large, extending down in front of sixteen pectoral rays. Caudal

elongate, slightly rounded, joined to dorsal and anal for tliree-

fourths its length, the rays evenly graduated, the union without

notch. Pectoral notched, the lower lobe consisting of five rays and
reaching more than half way from disk to vent. Disk rather small,

widely separated from the vent, which is but little in advance of the

origin of the anal. (Fig. 2.)

Top and sides of head and body dusted and marbled with dark

brown; abdomen and thi'oat pale or pinkish; pectoral a little darker

than the body, with irregular dusky bars above; anterior margin of

dorsal with dark blotches; posteriorly these are replaced by dark bars

which zigzag obliquely downwards
a\\\\\u!| across the fin; anal a little darker
~

I
~~^ than dorsal, crossed by about seven

,:':'':^ pairs of narrow dusky bars, inclos-

i j ing each a wider light bar; caudal

with three oblique bars; peritoneum

_-^ silvery, with dark spots.
*"

' " '^'1^ Resembling C. pulchellus in the
Fig. 2.—Relative SIZE AND POSITION OF VENT • i^ ^ ^„+* „ i,„+, „ j-i,„ , „j-*

AND DISK- OF cyclogastek tessellatus.
^ido counectiou bctwcen the verti-

cal fms, but the gill slit much wider.

In addition to the type, two cotypes were taken at station 5041

in the same locality, at a depth of 140 fathoms; and one at station

4867, in the Sea of Japan, off the coast of Korea, depth 150 fathoms.

4. CYCLOGASTER AGASSIZII (Putnam).

LiparisagassizuFvTi^AM, Proc. Amer. Ass. Adv. Sci., 1874, p. 339 (Gulf of Tartary),

Abundant in tide pools and along shore throughout northern Japan.

It was taken but once with the dredge, at station 4808, Straits of

Tsugaru, Japan, at a depth of 47 fathoms. Like many other northern

shore forms, its southern distribution is determined by that of the

cold current, which can be detected a little beyond Matsushima

Bay.
5. CYCLOGASTER FRENATUS, new species.

Plate 42, fig. 1.

Type.~C&t. No. 73329, U.S.N.M., 94 mm. long, from station 4809,

in the Sea of Japan, off the northwest coast of Hondo; depth 207

fathoms.

Measurements in hundreths of total length, exclusive of caudal

fin (78 mm.): Length of head 25; depth opposite front of disk 14.5;

opposite gill slit 20; greatest width of head 18; greatest depth of body
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25; depth of caudal podimclc G; intcrocular width 8; diameter of eye

5.5; width at angles of mouth 11 ; distance from tip of snout to end of

maxillaiy 9; length of gill slit S; distance frojn tip of snout to disk

14; to anus 32.5; diameter of disk 10; distance from disk to anus 7;

from anus to front of anal fin 15; distance from tip of snout to front

of dorsal 32; longest pectoral ray of upper lobe 17; of lower lobe 17;

shortest ray in notch 10.

Dorsal 37; anal 31
;
pectoral 34.

Body not deep, compressed. Head rather slender and pointed,

compressed; interorbital flat; cheeks not swollen; sides of head

nearly vertical. Mouth small, narrow, vrith little lateral cleft; maxil-

lary reaching vertical from front of eye. Teeth stout, strongly

trilobed, about eight rows in the half of each jaw. Snout rather

deep, slightly overlapping the mouth. Posterior nostril with a

raised rim, which is produced into a short flap in front; anterior

nostril in a long tube, wliich when depressed nearly reaches posterior

nostril. Gill opening extending down in front of the upper nine

pectoral rays.

Anterior dorsal rays rather stifl', the first six unsegmented. Caudal

truncate, consisting of ten stout rays; dorsal and anal connected to

caudal for a short distance, the anal connection a little greater than
the dorsal; last rays of dorsal and anal connected to their tips to

the caudal. Disk rather small, with a broad flap. Vent close beliind

disk, distant from it less than the diameter of the disk. Pectoral

notched, the lower lobe of seven rays, its tip reaching vent.

Coloration: Skin with fine dark brown dots, more numerous on
the top of the head, absent from the abdomen; a dark streak running
forward and downward from the ej^e; dark spots extenduig back-
ward from end of maxillary; pectoral with a broken dark bar near

base, the remainder of fin pale; about seven faint duslvy bars on
dorsal and anal, the posterior bars extending farther on peduncle; a

narrow black bar across base of caudal, a second, less marked, two-
tliirds the distance to the tip. In life, the fins and the lower jaw
light red, the body grayish.

Apparently related to C. cyclopus, but not closely so, and easily

distinguished by the shape of the head and the number of the fin rays.

Only the type taken.

6. CYCLOGASTER TANAKLffi, new species.

Plate 42, fig. 2.

Liparis oivstoni Tanaka, Jouru. Sci. Coll. Imp. Uiiiv. Tokyo, vol. 23, 1908, p. 45,

pi. 3, fig. 2; not Trismegislu^ owstoiii Jordan and Snyder.

Type.—360 mm. long, from Vries Island, Sagami Sea, Japan. Pre-

sented to Stanford I'niversity by Shigeho Tanaka, of the Imperial
University of Japan.

Measurements in hundredths of total length exclusive of caudal
fin: Length of head 28; ilepth opposite gill slit 22; greatest width of
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head 22; greatest depth of body 24; depth of caudal peduncle 4.5;

interocular -width 13; diameter of eye 3; width at angles of mouth 18;

distance from tip of spout to end of maxillary 14; length of gill slit

10.5; distance from tip of snout to disk 13; to anus 39; diameter of

disk 11.5; distance from disk to anus 15; from anus to front of dorsal

31; longest pectoral ray 25; longest ray of lower lobe 15; shortest

pectoral ray 15.

Dorsal 45; anal 34; pectoral 41.

Body heavy anteriorly, not very deep. Head broad and depressed,

about as broad as deep, nearly quadrate in cross section; profile

almost straight from occiput to snout. Snout depressed, broadly

rounded; upper jaw projecting so that the upper band of teeth is

partly exposed. Eye very small. Anterior nostril in a short thick

tube, posterior with a slightly projecting rim. Mouth very broad,

its angle behind vertical from anterior nostril; maxillary reaching

vertical from middle of eye. Teeth strongly trilobed, in about 30

oblique rows in the half of the upper jaw; outer teeth smaller and

not so strongly trilobed. Gill slit extending down in front of 11

pectoral rays.

Caudal slightly rounded, the dorsal and anal joined with its basal

two-thu'ds, the last dorsal and anal rays shortened, forming rounded

lobes. Pectoral broad, not notched, the lower lobe broadly rounded,

its upper rays not shortened. Disk large, oval, its anterior edge

below the e^^e. Vent far back, nearer anal fm than disk.

Coloration: Pale gray with dusky mottlings and stripes along base

of dorsal and top of body; margin of dorsal, anal, pectoral, and the

caudal dusky; posterior surface of pectoral dusk}^; free tips of all

rays whitish ; a white line where the sldn of the body is firmly attached

to the vertical fins, this most pronounced on the caudal.

Thumb-tack prickles on the top and sides of head and bod}^,

apparently absent on throat and abdomen.
C. tanakx can be distinguished from C. owstoni by the broad de-

pressed snout. They both agree in the character of the caudal and
pectoral fhis, which distinguish them from the other species of the

genus.

Five specimens of this species were in the collections of the Imperial

University of Japan, three of these from the vicinity of Vries Island,

Sagami Sea, taken in the spring of 1906, the other two probably

from the same locality. An additional specimen has been recently

taken at Fusan, Korea, by Dr. David Starr Jordan.

7. CYCLOGASTER OWSTONI (Jordan and Snyder).

Trismegistus owstoni Jordan and Snyder, Smiths. Misc. Coll., vol. 45, 1904,

p. 238, pi. 58 (Sagami Bay).

No additional specimens were secured of this interestmg species,

which is Ivnown only from the type, and from a specimen from the

market at Nagasald recorded by Schmidt.*

1 Proc. U. S. Nat. Mus., vol. 28, 1904, p. 189.
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8. CYCLOGASTER OCHOTENSIS (Schmidt).

Plate 12, fig. 3.

Liparis ochotensis Schmidt, Pisces Marium Orientaliuni, 190-1, p. 103 (Okhotsk Sea).

Tlio following description will servo for comparison with other

allied species of our collection:

Head 3.3 in length; depth 2.8. Dorsal 45; anal 30; pectoral 42.

Eye 8.8 in head; snout 2.6; gill sht 2.2; disk 2.5; pyloric cseca 23.

Body heavy and deep anteriorly, ta])ering rapidly to the caudal,

the greatest depth at shoulders. Head short and deep, the occiput

slightly swollen, the profde steep; interorbital space broad; the

distance between the anterior nostrils contained 3.6 times in the

head. Snout short and broad, rising abruptly; jaws equal. Anterior
nostrils in a prominent tube; posterior nostril -with a raised rim.

Eye small, round. Mouth broad; maxillary reaching vertical from
just behind the eye. Teeth slender, weakly trilobed, in a broad
band, arranged in about 25 oblique rows in the half of each jaw, those

of the anterior series minute. Gill slit broad, extending down in

front of 18 pectoral rays.

Anterior dorsal rays buried in a gelatinous tissue; distance from
tip of snout to dorsal 2.8 in body. Caudal broad, slightly rounded.

Dorsal and anal joined to basal half of caudal, the anal a little more
widely joined than the dorsal; last rays of both dorsal and anal

shortened, forming rounded lobes, pectoral broad, notched; the

lower lobe thickened, vntli partly free ra3's reaching two-thirds the

distance from disk to vent. Disk nearly round; distance from tip

of lower jaw to disk 8.4 in length; from disk to origin of anal 4.8.

Vent separated from disk by a little less than diameter of disk.

Coloration: Top of head and sides and back of body with bluish

black stripes, these darker along the edges and sometimes dividing

posteriorly to form two stripes; lower parts of body pale; margin of

pectoral, doi-sal, and anal bluish black; caudal blackish; lower lobe

of pectoral not so dark as the upper.

Thumb-tack prickles on top of head and on back; those on sides

smaller; lower surfaces smooth.

This species differs from C. agassizii in the increased number of

pectoral rays. The description is from a female sj^ecimen 465 mm.
long, from station 5008, in Aniva Bay, Sagalin Island, at a depth of

40 fathoms. Young specimens were taken in the same locality at

stations 5010 and 5012, depths 21 and 42 fathoms; and others from
stations 5016, 5017, 5020, 5021, and 5023, off the eastern coast of

Sagalin, at depths of 64 to 75 fathoms.

As in certain other species of the genus, C. ochotensis displays

distinct color patterns. Certain of our specimens are conspicuously

marked with longitudinal black streaks, others with light blotches

of var3'ing size and shape, narrowly margined with dusky, while the

majority are gray, finely spotted or variegated with darker.
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9. CYCLOGASTER INGENS, new species.

Plate 43, fig. 1.

Type.—C&t. No. 73330, U.S.N.M. A male, 490 mm. long, from

station 4863, off the coast of Korea, in the Sea of Japan; depth 250

fathoms.

Measurements in hundredths of total length, excludhig the caudal

fin (410 mm.): Length of head 31.5; depth opposite front of disk

25.5; opposite gill slit 30; greatest width of head 24.5; greatest

depth of body 30; depth of caudal peduncle 4; interocular width 12;

diameter of eye 3; width at angles of mouth 18.5; distance from tip

of snout to end of maxillary 16.5; length of gill slit 14; distance from

tip of snout to disk 18.5; to anus 38.5; diameter of disk 11 ; distance

from disk to anus 9.6; from anus to front of anal fin 8.5; from tip of

snout to front of dorsal 34; longest pectoral ray 22; longest ray of

lower lobe 18; shortest ray in notch.

Dorsal 45; anal 37; pectoral 42.

Body deepest at union with head, rather elongate and weak pos-

teriorly and much compressed; head heavy, occiput swollen, profile

rising very obliquely from snout; cheeks slightly swollen; snout

short, deep, rising abruptly; upper jaw projecting so that nearly all

the upper teeth are exposed; anterior nostril in a short wide tube;

eye small; mouth wide; maxillary reaching vertical from slightly

behind eye; posterior teeth slender, depressible and weakly trilobed,

the anterior teeth becoming progressively smaller, those along the

front of each jaw extremely minute; about 20 oblique rows in the

half of the lower jaw and 30 in the upper. Gill slit wide, extending

down in front of 16 pectoral rays.

Origin of dorsal slightly behind tip of gill flap. Caudal injured, its

union with dorsal and anal apparently equal to half or more than half

of its length. Pectoral notched, the lower lobe reaching two-thirds

the distance from the disk to the vent. Disk rather large, separated

from vent by a distance nearly equal to its own diameter.

Body and vertical fins dusky, with bluish black mottlings; margin

and posterior surface of head and body pale.

Minute thumb-tack prickles sparsely distributed on top of head,

on dorsal fin, and on sides of body; lower parts, including anal fui

and a strip along its base, the terminal part of snout, lower part of

cheeks and opercles, the pectoral fin and its axil naked.

This species differs from C. ocliotensis in having a shorter jaw and

a longer slenderer body. It appears to have more oblique series of

teeth in the upper jaw than in the lower (30-20), while C. ochotensis

has about the same number (25) in each jaw; but this may have
little significance, as in these species the total number of rows in

adults has been increased by the more or less irregular intercalation

of secondary rows. Ingens is a deep-water species (250 fathoms) from

off the Korean coast. The form is more slender and the texture less



NO. 1007. NEW CYCLOGASTERTD FI^JIEfi—aiLBERT AXD BURKE. 361

firm than in C. ochotensis, which is a subHttoral species known only
from Sagahn. In other structural details, the two species agree
closely.

Only the type known.

KEY TO JAPANESE SPECIES OF CAREPROCTUS.

a^ Caudal deeply and sharply forked cypselums, 10.
a: Caudal not deeply f()rkod-<>ither gently conrave, truncate, or fonvexly rounded.

hK Head and body rough with thirk-set multilid prickles.
c\ Length of head more than one-fourth the total length; peritoneum silvery, not

dotted with l)lack.

</'. Diameter of disk about one-tenth length of head; body slender, its depth
nnich less than one-third the total length rastrinus, 11

d". Diameter of disk about one-sixth length of head; body deeper, its depth
much more than one-third the total length acanthodes, 12

c2. Length of head less than one-fourth the total length; diameter of disk about
one-ninth the length of head; body slender, the depth less than one-third

., ^ the total length trachysoim, IZ.
b

. Mead and body smooth, or with widely scattered simple prickles,
f'. Gill slit extending below level of upper i>ectoral ray.
/'. Teeth coarse, trilobed; gill slit extending to opposite third pectoral

^y- • : rhodomelas, 14.
p. Teeth simple; gill slit extending to opposite fifth or sixth pectoral ray.

pellucidua, 15.
e . Gill eht usually confined to area above base of pectoral, rarely extending

to level of first or second pectoral ray.

^^ Diameter of ventral disk less than one-fourth length of bead.
h}. Teeth trilobate, some of the outer teeth simple; in life, transparent,

with a reddish tinge, slightly dusky posteriorly; lower pectoral
lobe short ;. . .segaliensis, 16.

K^. Teeth simple.

iK Uniform jet-black, including gill ca\'ity and peritoneum; dis-
tance from disk to anus nearly twice the diameter of disk.

bathycoetus, 17.
i*. Not wholly black.

h\ Distance from disk to anus slightly greater than diameter of
disk; lower lobe of pectoral scarcely reaching vent.

roseo/itsciis, 181
F. Distance from disk to anus half diameter of disk; lower pectora.

lobe long, extending beyond origin of anal fin coUetti, 19.
g-. Diameter of ventral disk more than one-fourth length of head.

/'. Teeth trilobate (weakly so in C. sinensis).

mK Body deep and compressed, the depth more than one-
fourth the length; texture somewhat gelatinous.

sinensis, 20.
VI-. Body elongate, the depth not exceeding one-fifth the

length,

n'. Head more than one-fourth the length. . .pycnosoma, 21.
n^. Head less than one-fourth the length nirilanus, 22.

P. Teeth simple (a few with weak lobes in C. homoplerus).
o\ Pectoral indistinctly notched, none of the lower rays

extending beyond the disk homopterus, 23.
o2. Pectoral di.stinctly notched, wnth well-developed

lower lobe.

pK Peritoneum jet black entomehs, 24.

p^ Peritoneum silvery, with scattered black dots.

entargyreus, 25.
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10. CAREPROCTUS CYPSELURUS (Jordan and Gilbert).

Prognurus cypselurus Jordan and Gilbert, Fishes of Bering Sea. Report Fiir-

Seal Investigations, Part 3, 1899, p. 478, pi. 77 (Bering Sea).

One specimen 260 mm. in length from station 5015, in the southern
part of the Okhotsk Sea, at a depth of 510 fathoms.

Color in life: Greater part of head, body, and fins deep purplish

indigo, the anterior part of the sides almost clear red, with little blue;

head again becoming deeper blue, but with more red than the pos-

terior part of the trunk; basal portion of upper pectoral rays also

with more reddish.

U. CAREPROCTUS RASTRINUS, new species.

Plate 43, fig. 2.

Type.—Cat. No. 73331, U.S.N.M. A female, length 285 mm. long,

from station 5026, in the southern part of the Okhotsk Sea, depth
119 fathoms.

Measurements in hundredths of length without caudal (259 mm.)

:

Length of head 27.5; greatest width of head 17.5; interocular width

16; wadth at angles of mouth 15;

\^\\v\\\\llll!', distance from tip of snout to front

^A\Ml'l||r~~^ of orbit 11; diameter of eye 5.5;

distance from tip of snout to end
of maxillary 14; length of gill slit

8 ;
greatest depth of body 42 ; dis-

tance from tip of snout to front of

disk 14; to anus 17.2; to front of

anal fin 38; to front of dorsal 29.5;
Fig. 3.—Relative size and position of vent t , c t i n r t ± p

AND DISK OF CAREPROCTUS RASTRINUS.
diametcr of disfc 2.5 ; distance from

disk to anus 2 ; longest pectoral ray

of upper lobe 15; of lower lobe 29; shortest ray 8.

Dorsal 59; anal 52; pectoral 37; caudal 8; p3doric cseca 34.

Body heavy and deep anteriorly, compressed, tapering rapidly

to caudal. Head short, with short blunt snout; profile evenly

rounded, the anterior profile of snout vertical; interorbital \\dde,

nearly thrice eye; cheeks vertical; jaws equal; nostril in a short \\dde

tube on lower line of eye. Mouth wide; maxillary reaching vertical

from slightly behind eye. Teeth stout, blunt, simple, arranged in

about 11 oblique rows in the half of each jaw. Gill slit extending

down in front of four or five pectoral rays.

Origin of dorsal far forward, a little in front of gill slit. Caudal

broad, slightly rounded, joined to anal a little more tlian half its

length; no dorsal or anal notch. Pectoral deeply notched; the upper

lobe reaching past fTont of anal ; the lower lobe of eight greatly exserted

rays, the longest reaching front of anal and nearly as long as head
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(shorter in cotypes). Disk small, broadly triangular in the adult,

this scarcely evident in the voiuiger cotypes; vent close beliiud

disk. (Fig. 3.)

Multifld priclvles scattered thickly over head and ])ody.

.Color in life, light yellowdsh pink or salmon color, nearly white

on belly and under side of head; peritoneum silvery.

This species is not closely related to the other species of the genus;

it is readily distinguished ])y the short heavy head and body and the

coloration.

Two cotypes from station 5021, off Cape Patience, Sagalin, depth

73 fathoms.
12. CAREPROCTUS ACANTHODES, new species.

Plate 43, fig. 3.

Type.—Qui. No. 73332, U.S.N.M. A female, 89 mm. long, from

station 4997, in the Gulf of Tartary; depth 318 fathoms.

Measurements in hundredths of length mtliout caudal (81 mm.):
Length of head 29.5; gi*eatest wddtli of head at cheeks 17; interocular

wddtli at angles of mouth 15.5; dis-

tance from tip of snout to front of AW\\\lr,
orbit 12.5; diameter of eye 8; dis-

tance from tip of snout to end of

maxillary 12.5; length of gill slit 5.8;

greatest depth of body 27; distance ^
from tip of snout to front of disk

12.8; to anus 17; to front of anal fin

35; to front of dorsal 28; diameter of

disk 5; distance from disk to anus

1.3; longest pectoral ray of upper fig. 4.—relative size and position op

lobe 21.5; of lower lobe 12.8; short- ^'^^'^ ^^° ""'^"^ ""^ caeepeoctus acan-

,
' ' thodes.

est ray in notch 5.5.

Dorsal 53; anal4G; pectoral 33; pyloric ca^ca 19.

Body moderately deep, compressed, much more elongate than in

C. rastrinus. Head very wide, blunt and heavy, cheeks vertical,

interorbital broad and flat. Snout short, wide, and deep, scarcely

protruding; jaws equal; nostril in a short broad tube in front of lower

Q.(\gQ> of pupil; eye moderate, the lower half sUvery. Mouth broad;

maxillary reaching vertical from j^osterior margin of pupil. Teeth

short, simple, arranged in 10 or 11 oblique rows in the half of each

jaw. Gill slit extending down in front of upper pectoral ray, or in

some cases confuied to area above base of fin, this variation apparently

due to looseness of the integument.

Origin of dorsal above tip of gill flap; anterior dorsal rays buried

in a gelatinous tissue. Caudal truncate, joined to anal for nearly

half its length; no dorsal or anal notch. Pectoral notched, the ujiper

lobe reaching past front of anal; lower lobe of six rays, short, reaching
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little past vent. Disk small, deeply cupped, appearing somewhat
triangular in the larger individuals; vent close behind disk. (Fig. 4.)

Multifid prickles scattered over head and body, absent on lips and
chin, few or none near the caudal.

Sldn transparent, finely dusted with dark brown dots, body dusky
along the back, abdomen silvery, lower half of eye and peritoneum
silvery.

In appearance this species resembles C. trachysoma, but can be
distinguished by the color of the peritoneum, the sliorter pectoral
lobe, and the larger disk.

Four cotypes were taken \vith the type.

13. CAREPROCTUS TRACHYSOMA, new species.

Plate 44, fig. 1.

Type.—Csit. No. 73333, U.S.N.M. A male, 266 mm. long, from
station 4982, in the northern part of the Japan Sea; depth 390
fathoms.

Measurements in hundredths of length mtliout caudal (243 mm.):
Length of head 22.2; gi-eatest width of head at cheeks 14; interocular

width 12; width at angles of

\>\\\\Vy-; - niouth 11; distance from tip of

snout to front of orbit 7.1; di-

ameter of e^'e 5; distance from

tip of snout to end of maxillary

11 ; length of gill slit 6.5; great-

est depth of body (not including

vertical fins) 30; distance from

tip of snout to front of anal fin

32.5; to front of disk 11.3; to

anus 14.5; to front of dorsal

25.5; diameter of disk 2.3; distance disk to anus 1.5; longest pecto-

ral ray of upper lobe 16; of lower lobe 23; shortest ray in notch 8.

Dorsal 60; anal 55; pectoral 31 (fin counts from cotype).

Body deep and compressed. Head short, deep, compressed, tlie

anterior profile steep, the sides vertical. Snout short, blunt, rising

rapidly, not projecting; upper jaw slightl}^ protruding beyond the

lower; nostril in a short tube in fi'ont of eye, below level of pupil.

Mouth broad, with considerable lateral cleft, the maxillary reaching

vertical from behind pupil. Teeth simple, short, in narrow bands.

Gill slit extending down in front of five pectoral rays in type ; in some
of the cotypes not extending down so far in front of the fin.

Origin of dorsal above opercular flap, the rays increasing gradu-

ally in length and buried in a gelatinous tissue. Caudal truncate or

slightly rounded, of eight rays, joined to anal for nearly half its

length; dorsal and anal connected to caudal abruptly, but there is no

Fig. 5.

—

Relative size and position of vent and
DISK OF CAREPROCTUS TRACHYSOMA.
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notch between the fins. Pectoral notched, the upper lobe reaching

tliird anal ra}'; lower lobe of eight rays, elongate, reacliing nearly to

anal, in adults greater than length of head, in young a little less than

head. Disk small, hidden beneath the lower pec-

toral lobes; in adults the posterior and anterior V"^^^—"'^TiT^

parts of the flap are folded over the base of the ]' * '^ i

cUsk, so tliat the width appears greater than the (.* * "tW ^ a
length. Vent close behind disk. (Fig. 5.) /^ ^"

^^\^

Multifid prickles scattered thickly over head and N" •'%£/ J
body, with the exception of the lips and chin; xj^^-^'^^j
usually about 10 slender prickles clustered about

f,g. g.-section of skdj

a single base. (Fig. 6.) or cakepeoctus tra-

Color dusky, faintly pinkish in life, darker on '^Z.LlZ^r
top of head in the type; dorsal and anal posteri-

orly and the caudal bluish black; pectoral (hisk}' except at base;

skin everywhere dusted with fine dark dots; peritoneum silvery, with

fine dark dots.

Twelve cotypes were taken from the following stations:

Fathoms.

4814. Off Sado Island, Sea of Japan 429

4981. Shiruunku Bay, west coast Hokkaido 406

4982. Shiruunku Bay, west coast Hokkaido 390

4983. Shiruunku Bay, west coast Hokkaido 428

4992. Off the northwest coast of Hokkaido 325

4997. Gulf of Tartar}^ 318

Differing from C. rastrinus conspicuously in the shorter head, the

slenderer form, and the darker coloration.

14. CAREPROCTUS RHODOMELAS, new species.

Plate 44, fig. 2.

Type.—Cat. No. 73334, U.S.N.M. A male, 123 mm. long, from
station 4958, off the Bungo Channel, Japan; depth 405 fathoms.

Measurements in hundredths of length ^^^thout caudal (113 mm.):
Length of head 19; greatest width of head 14; interocular ^\ddth 10;

width at angles of mouth 8.5; distance from tip of snout to front of

orbit 6; diameter of eye 5.5; distance from tip of snout to end of

maxillary 8; length of gill slit 5; greatest depth of body 19; distance

from tip of snout to front of disk 11.5; to anus 17; to front of anal

fin 34; to front of dorsal 23; diameter of disk 3; distance from (Hsk

to anus 4; longest pectoral ray of upper lobe 15, of lower lobe 21;

shortest ray in notch 4.

Dorsal 56; anal 48; pectoral 31 (from cotype) ; caudal 9.

Body elongate, slender, compressed, tapering very gradually to

the caudal. Head sliort, flat on top, the sides vertical; interorbital

\\ade; occiput slightly swollen. Snout short and deep, not project-

ing; nostril in a short tube in front of upper part of eye; mouth
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broad, maxillaiy reaching vertical from middle of e3^e. Teeth very

coarse, trilobed, the lateral lobes stout, nearly as long as the middle

lobe, the teeth arranged in broad bands, not decreasing regularly in

size outward; eight or nine oblique series in half of either jaw. GUI

opening extending down in front of three pectoral rays (in cotype,

the type mutilated).

Origin of dorsal slightly behind base of pectoral ; the anterior rays

increasing gradually in length. Caudal rather slender, the tips of

the rays coiled and apparently free,

its union with, anal equal to one-third

its length. Pectoral notched, the

lower lobe elongate, longer than the

-^^' " upper lobe, reaching nearly to the

FIG. tZrelativk size and position of
anal. Disk small, triangular in shape,

VENT AND DISK OF careproctus EHODo- tlie flap Harrow, but little developed
^^^^^- on the sides anteriorly, (Fig. 7.)

Color in spirits, dusky, jet black anteriorly, where the peritoneum

and lining of the gill cavity show through. In life, the head, body,

and fuis rose red or brick red, brighter anteriorly, except where

underlaid by black. Pectoral blackish on inner face proximally.

A well-marked species, distinguished in part by the very coarse

teeth and the elongate lower lobe of the pectoral.

A single cotype from station 4980, south of Suruga Bay; depth 507

fathoms.
15. CAREPROCTUS PELLUCIDUS, new species.

Plate 44, fig. 3.

j'ype.—Cnt. No. 73335, U.S.N.M. Female, 127 mm. in total length,

from station 5048, off Matsushima Bay, east coast of Hondo ; depth

129 fathoms.

Measurements in hunckedths of length without caudal (115 mm.):

Length of head 27; greatest width of head 17; interocular width 17;

width at angles of mouth 14; distance from tip of snout to front of

orbit 10; diameter of eye 7; distance from tip of snout to end of

maxillary 15; greatest depth of body 31 ; length of gill sht 8; distance

from tip of snout to front of disk 16; to anus 20; to front of anal fin

36 ; to front of dorsal 27 ; diameter of disk 4 ; distance from disk to anus

3; longest pectoral ray of upper lobe 16, of lower lobe 24; shortest ray

in notch 7.

Dorsal 55; anal 49; pectoral 35; pyloric cseca IS.

Body deep, compressed, short; greatest depth under origin of dorsal.

Head wide, flat above, the sides vertical. Snout short, rising abruptly,

slightly overlapping the mouth; lowerjav>^included; nostril in a promi-

nent tube; eye large and prominent. Mouth wide, angle of mouth

beliind front of eye; maxiUary reaching vertical from just in front
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Fig. 8.- -Relative size and position ok vent and
DISK OF CAREPROCTUS PELLUCIDUS.

of posterior margin of e3'^e. Teeth simple, rather stout, and slightly

curved backward, in about 10 oblique rows. Gill slit extending

down in front of the upper five or six pectoral rays.

Origin of dorsal far forward, a little in front of gill slit, the anterior

rays buried in a pseudotissuo. Caudal truncate, joined to dorsal

and anal for two-fifths its length,

the posteriorhne of union abrupt

but without notch. Pectoral

deeply notched; the lower lobe

long, of eight deeply exserted

rays which reach nearly to anal

fin. Base of upper pectoral ray

in axis of body, which passes just

below eye. Disk small, trian-

gular, separated from vent by

slightly less than its diameter.

(Fig. 8.)

Color pale, skin transparent in life, tinged with light rose; dark

brown dots on body and vertical fins; peritoneum pale.

One cotype from station 5048 and five from station 50-19, off Mat-

sushima Buy, east coast of Hondo, in 129 and 182 fathoms.

16. CAREPROCTUS SEGALIENSIS, new species.

Plate 45, fig. 1.

Type.—Csit. No. 73336, U.S.N.M. 75 mm. in total length, from

station 5026, Okhotsk Sea, oflf the southern part of Sagalin Island,

m the vicinity of Cape Patience; depth 119 fathoms.

Measurements in hundredths of

total length excluding the caudal

fin (69 mm.): Length of head 22.5;

greatest width of head 14; inter-

ocular width 12; width at angles of

mouth 8.5; distance from tip of

snout to front of orbit 10; diame-

ter of eye 5; length of gill slit 3.8;

greatest depth of body 24; distance

from tip of snout to front of disk

12.5; to anus 18.5; to front of anal 33; to front of dorsal 28; diameter

of disk 4.3; longest pectoral ra}^ of upper lobe 18; of lower lobe 9.5;

of shortest ray in notch 7.

Dorsal 58; anal 52; pectoral 25.

Body deep and compiessed, as in T'. mirahilis. Head compressed,

sides nearly vertical; profile descending in an (>\en curve; snout not

split, projecting beyond upper lip for two-thirds cHameter of vyo;

nostril in a short tube; eye small. Mouth small and narrow; maxil-

lary reacliing vertical from pupil. Teeth in broad bands, slender,

Fig. 9.—Relative size and position or vent
AND DISK OF CaREPEOCTUS SEGALIENSIS.



368 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

witli well developed lateral lobes ; outer teeth smaller, bluntly pointed

and without lateral lobes. Gill sHt very narrow, wholly confined to

area above pectoral fin.

Anterior dorsal rays free from the skm, enveloped in a pseudotis-

sue. Caudal injured in the type, apparently truncate, of about five

rays; anal joined to basal third of caudal; dorsal and anal joining

caudal \vithout notch. Pectoral slightly notched, the lower lobe of

five rays below notch, the rays short, the longest reaching slightly past

vent. Disk rather small, the vent close behind it. (Fig. 9.)

In life transparent, wdth a reddish tinge, slightly dusky posteriorly,

the flesh pinkish.

Resembling C. mirahilis in shape of head and body, but distin-

guished by the number of pectoral rays and the coloration and in the

absence of the deep cleft on the snout.

Only the type taken.

17. CAREPROCTUS BATHYCffiTUS, new species.

Plate 45, fig. 2.

Type.—C&t. No. 73337, U.S.N.M. A female, 181 mm. long, from
station 5030, in the southern part of the Okhotsk Sea, depth 1,800

fathoms.

Measurements in hundredths of length without caudal (163 mm.):
Length of head 21; greatest width of head 14; interocular width 9;

width at angles of mouth 11.5; dis-

-^ tance from tip of snout to front of

orbit 8; diameter of eye 4.2; distance

^^^ V from tip of snout to end of maxillary
- '^^J:- 4i? 9.2; length of gill slit 5.5; greatest

-— ,. ;| depth of body 17.5; distance from

I? tip of snout to front of disk 13; to
'

'u.itj'-'''''
^ anus 21; to front of anal fin 29.5; to

FIG. 10.-RELATIVE SIZE AND POSITION OF ^^out of dorsal 23 ;
diamctcr of disk 3

;

VENT AND DISK OF CAREPROCTUS BATHY- dlstaucc from dlsk to anus 5.5; long-
^^^^^'

est pectoral ray of upper lobe 15; of

lower lobe 15; shortest ray in notch 3.5.

Dorsal 61; anal 55; pectoral 23; pyloric cseca 9.

Body deepest at front of dorsal, greatly compressed and rapidly

tapering posteriorly. Head short and heavy; occiput slightly swol-

len; a low median interorbital ridge; width and depth of head about

equal. Snout moderately deep, truncate, projecting slightly beyond

mouth; nostril in front of middle of eye, provided with a raised rim.

Mouth wide, maxillary reaching vertical from posterior margin of

pupil. Teeth rather long and slender, somewhat curved, all simple,

without trace of lateral lobes, arranged in about 12 oblique rows

in the half of each jaw. Gill opening not extending below upper

pectoral ray.
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Dorsal origin above tip of opercular flap. Caudal slender, appar-

ently ynth six rays, joined to anal for about one-third its length.

Pectoral notched; the lower lobe of six rays reacliing halfway be-

tween vent and anal. Disk small, rather deeply cupped, placed

behind vertical from posterior margin of eye. (Fig. 10.)

Color uniform jet black; mouth dusky; gill cavity and peritoneum
also black.

A deep-sea species related to C. colletti, distinguished among other

characters by the small number of rays in the pectoral fin.

Only the type known.

18. CAREPROCTUS ROSEOFUSCUS, new species.

Plate 45, fig. 3.

T>jpe.—Cat. Xo. 73338, U.vS.N.^^. Ninety-one mm. long, from sta-

tion 5026, off the southeastern part of vSagalin Island, vicinity of Cape
Patience; depth 119 fathoms.

Measurements in hundredths of total length exclusive of caudal

fin (81 mm.): Length of head 26; greatest width of head 18; inter-

ocular width 12; width at angles of mouth 10; distance from tip of

snout to front of orbit 11.5; diameter of eye 5; distance from tip of

snout to end of maxillary 11 ; length of gill slit 3.1; greatest do])lh of

body 25; distance from tip of snout to front of disk 16; to anus 26;

to front of anal fin 35; to front of

dorsal 27; diameter of disk 5.5; dis-

tance from disk to anus 6 ; longest

pectoral ray of upper lobe 18; of

lower lobe 9 ; shortest ray in notch 7.

Dorsal 57; anal 48; pectoral 30;

pyloric ca^ca 22.

Body deep and compressed, re-

sembling in this respect C. segali-

ensis and Cn/staTlichthi/s inirahilis.

Head short, deep and compressed,

its depth greater than its width; interorbital narrow. Snout short,

rising abruptly, scarcely overpassing the mouth; jaws equal; nostril

in a prominent tube; eye small, not prominent. Mouth narrow;
maxillary reacliing vertical from middle of pupil. Teeth simple,

lanceolate, curved backward, in 8 or 10 obli(iuo rows in the half of

each jaw. Gill slit reduced to a small opening above pectoral, not
extending do^vn to upper pectoral ray.

Origin of dorsal above gill slit; about 15 of the anterior rays

enveloped in a gelatinous tissue beneath the skin. Caudal of eight

rays; anal joined to basal half of caudal. Pectoral notched, the

lower lobe short, consisting of five rays, the longest reaching nearly to

20441°—Proc.N.M.vol.42—12 24

Fig. 11.—Relative sizf: ANDPOsmoN or vent
AND DISK OF CaREPROCTUS HOSEOFUSCVS.
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vent. Disk small, deeply cupped and probably functionless, separated

from vent by a distance slightlyexceedmg its own diameter. (Fig. 11.)

Skin translucent, the anterior parts rosy in life; abdomen and peri-

toneum black; posterior margin of dorsal and anal and the caudal

dusky.

Two cotypes from the type-locality, and two other cotypes from

station 5018, off Cape Tonin, east coast of Sagalin, 100 fathoms.

19. CAREPROCTUS COLLETTI Gilbert.

Plate 46, fig. 1.

Careproctus colletti Gilbert, Rept. Coram. Fish and Fisheries for 1893 (1896),

p. 442.

Known hitherto only from small specimens (the type 85 mm. long)

taken south of the Alaska Peninsula, at a depth of 625 fathoms.

Through the present collection, its range is extended to the southern

Oldiotsk and the northern part of the Sea of Japan, and much larger

specimens were obtained, the largest

A\\\\| reaching a length of 298 mm. The
"^ VJ^ following description is based on the

^^^^^K ^'^^x
^^^ material.

r -^iV H Measurements in hundredths of

,:^:Xi..' . fj length without caudal: Length of—^—-±1j:Ms-''^" (;,i_i->^ head 23; width of head 14.5; inter-

f/1
\t\ ocular width 1 1 ; width at angles of

^
//' ^1 mouth 12.3; distance from tip of snout

Fig. 12.-RELATIVE SIZE AND POSITION OF to front of orbit 8.8; diameter of eye
VENT AND DISK OF cakepeoctits COL- 5. (jistancc from til) of suout to end of
LETTI

maxillary 13 ; length of giU slit 3 ; depth

of body 28 ; distance from tip of snout to front of disk 1 5 ; to anus 21.5;

to front of anal 36 ; to front of dorsal 28 ; diameter of disk 4.6 ; distance

from disk to anus 2.3; longest pectoral ray of upper lobe 15; of lower

lobe 26; of shortest ray in notch 5.2.

Dorsal 55; anal 49; pectoral 28; caudal 10; pyloric c^ca 13.

The species is apparently always smooth, as two adult males and
two adult females are alike without any trace of simple or multifid

prickles ; form compressed, of medium depth, the top of head gently

convex transversel}'', a trifle flattened above front of orbit; cheeks

subvertical; snout very deep, bluntly rounded, a little protruding

beyond premaxillaries ; mouth broadly curved, with short lateral

cleft, the tip of maxillary below middle of eye; teeth lanceolate,

without cusps, in adults in very numerous oblique series, 20 to 26 in

half of each jaw. Adistinct short nostril tube, inserted slightly below
level of upper rim of orbit. Gill slit short, wholly above pectoral base.

Disk small, distinctly cupped, its center under middle of cheek

behind eye, its distance from vent from a half to three fourths its

own diameter. (Fig. 12.)
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Pcctoriil rays shortening regularly to the notch, which is not

imusiuiUy deep, the long exsortod lower rays beginning abruptly;

longest rays of lower lobe extending well behind the upper part of

fin, and beyond the origin of the anal.

Caudal broad, of ten rays, its posterior margin gently concave,

evidently approaching the condition in Prognurus; caudal joined to

anal for two-fifths its length.

Color in life gi'ay, everywhere very finely punctulato with black;

head, body, and fins lightly tinged Avith red, most ])ronounccd on

front of head and on i)ectoral fins. Lower pectoral rays faintly

barred. Vertical fins anteriorly with a narrow black margin, which

gi'aduall}'- broadens posteriorly untd it involves the entire height of

the fins. Lips, mouth, and gill cavity dusky, the peritoneum black.

Specimens were taken from the followi)ig stations:
Fathoms.

4982. Off northwest coiLst of Hokkaido 390

5029. Southern Okhotsk Sea, off Cape Patience 440

20. CAREPROCTUS SINENSIS, new species.

Plate 46, fig. 2.

Type.—Cat. No. 73339, U.S.N.M.—A male, 6.S mm. in total length,

from station 4813, oil Sado Island, Sea of Japan; depth 200 fathoms.

Measurements in hundredths of length exclusive of caudal fin (63

mm.): Length of head 27; interocular width 12; greatest width of

head 15; width at angles of

mouth 12; distance from tip of

snout to front of orbit 1 1 ; di-

ameter of eye 5 ; distance from

front of upper jaw to tip of

maxillary 1 2 ; length of gill slit

4.5; greatest dei)th (o])posite

naj)e) 27 ; distance from tip of fig. i3.—relative size and position ok vent anv

snout to front of disk 19; to
and disk of Careproctus sinensis.

anus 27; to front of anal fui 40; to front of dorsal 30; diameter of

disk 7.5; longest pectoral ray of upper lobe 22; of lower lobe 11;

shortest ra^- in notch 7.

Dorsal 47; anal 47; pectoral 33.

Body deepest at nape, which is strongly convex and protruding;

dei)th decreasing rapidly at middle of pectoral. Head compressed,

deep, sides vertical; occiput swollen, rising abruptly. Snout not

split, slightly or not at all projecting beyond premaxillaries ; nostril

in a sliort tube, in front of eye ; cjo small ; mouth terminal, maxillary

reaching vertical from pupil. Teeth slender, weakly trilobed, in

broad bands, the outer teeth smaller in size. Ciill slit wholly above

the ])ectoral, its lower end on level of upper pectoral ra}'.

Five or six anterior dorsal rays shortened, not protrudmg through

the lax skill. Caudal moderate, joined to anal for half its length;
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dorsal and anal joining caudal \\dthoiit notch. Pectoral notched,

the lower lobe consisting of six short thickened rays with free tips,

which reach slightly past the vent. Disk well developed, its anterior

edge a short distance behind the eye. Vent immediately behind

disk. (Fig. 13.)

Color pale, sldn transparent, probably pinldsh in life.

Only the type known.

21. CAREPROCTUS PYCNOSOMA, new species.

Plate 46, fig. 3.

Type.—Cat. No. 73340, U.S.N.M. Forty-six mm. long, from sta-

tion 4803, off Simushir Island, Japan; depth 229 fathoms.

Measurements in hundredths of length without caudal fui (41 mm.)

:

Length of head 28; gi'eatest width of head 18; interocular width 10;

width at angles of mouth 12; distance from tip of snout to front of

orbit 9.5; diameter of eye 7.5; diameter of pupil 3; distance from

tip of snout to end of maxillary 10; length of gill slit 4.5; greatest

depth of body 19; distance from tip of

snout to front of disk 15.5; to anus

31; to front of anal fin 41; to front of

dorsal 3 1 ; diameter of disk 8 ; dis-

"^^
'^^ /{

' tance from disk to anus 7; longest

pectoral ray of upper lobe 17; of lower

lobe 10; of shortest ray in notch 9.

FIG. 14.-RELAXIVE SIZE AND POSITION OF
^^rsal 42 ;

anal 37 ;
pectoral 37.

VENT AND DISK OF cakeproctus pyc- Body sliort, Tatlicr slender, com-
^'^^°^^-

pressed; head thick and blunt, nearly

as wide as deep; sides of head vertical; occiput not swollen. Snout

blunt, broad, not high, and not protruding beyond premaxillaries;

nostril tube short but well developed, its posterior margin raised

into a flap; its insertion high, on level with upper rim of orbit.

Mouth broad, maxillar}'' reaching vertical from slightly behind ante-

rior margin of eye. Teeth strongly trilobed, in broad bands. Gill

opening short, wholly above pectoral.

Anterior dorsal rays not shortened, their tips free, not hidden

beneath the skin. Caudal broad, truncate, of about 10 rays, joined

to anal for one-third its length; no dorsal or anal notch. Pectoral

very little notched, the lower lobe of 7 rays and very short. Disk

moderate, not deeply cupped, the anterior edge under posterior

margin of pupil. Vent separated from disk by two-thirds diameter

of disk. (Fig. 14.)

Color dusky, lighter about head and snout.

Apparently related to C. ectenes, but distinguished by shape of

snout and length of body and the number of fin rays.

Only the type taken.
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22. CAREPROCTUS CURILANUS, new species.

Plate 47, fig. 1

.

Tyjpe.—CoX. No. 73341, U.S.N.M. A male, 72 mm. long, from sta-

tion 4803, oiT Simushir Island, Japan; depth 229 fathoms.

^[ea.surements in hundredths of lenj^th without caudal (GO mm.):
Length of head 22.5; greatest \vidth of head 10; interorbilal width

4.2; width at upper margin of pupils JO; width at angles of mouth
11.5; distance from tip of snout to front of or])it S; diameter of eye

8; distance from tip of snout to end of maxillary 8.5; length of gill

slit 4; greatest depth of body 10; distance from tip of snout to

front of disk 13; to anus 21.5; to front of anal fni 34; to front of

dorsal 24; diameter of disk 8; distanee di.sk to anus 2; longest

pectoral ray of upper lobe 15; of lower lobe 15; shortest ray in

notch 5.

Doi-sal 49; anal 43; pectoral 34; caudal 10.

Body as in C. ectenes, depressed anteriorly, elongate. Head de-

pressed, its width gi'eater than its depth; occiput flattened; ciieeks

slightly swollen; snout depressed, jDrojecting slightly beyond the

mouth ; nostril in a well developed tube,

on level of upper line of pupil; eye

large, the pupil large and round; mouth
small, transverse; maxillary reacliing

vertical from anterior margin of pupil.

Teeth in broad bands, rather slender,

with well developed lateral lobes. Gill

slit extending doNvn in front of one or pm. is.-RELAmE size and position

two pectoral raVS. of vent and disk of Careproctus

Anterior doi"sal rajns slightly or not at

all shortened, the tips projecting freely. Caudal short, truncate; its

connection to the anal equal to about two-fifths its lengtli; no dorsal

or anal notch. Pectoral notched, the lower lobe composed of nine

rays and reaching slightly past vent. Disk moderate, not deeply

cupped, with a very small center and a broad flap; vent close behind

disk. (Fig. 15.)

Skin transparent; the body pale, dusted with dark brown dots;

mouth and gill cavity pale; peritoneum \vith very flue black dots.

In life, deep red, \vith shght brownish tinge, especially on head;

belly purplish or blue.

Related to C. ectenes; distinguished by the greater number of rays

in the pectoral, the lighter coloration, a larger disk, aud the gill

opening extending down in front of the pectoral.

A single cotype was taken at the same station as the type.
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23. CAREPROCTUS HOMOPTERUS, new species.

Plate 47, fig. 2.

Ty^e.—Cat. No. 73342, U.S.N.M. Forty-eight mm, long, from sta-

tion 5029, southeast of Cape Patience, Sagalin, depth 440 fathoms.

Measurements in hundredths of lengtli without caudal (43 mm.):

Length of head 24; greatest width of head 14; interocular width 10;

width at angles of moutli 9; distance from tip of snout to front of

eye 8; diameter of eye 6.3; depth of body IS; length of gill slit 3.2;

distance from tip of snout to front of disk 14; to anus 26.5; diameter

of disk 8; longest pectoral ray of upper lobe 18; of lower lobe 6.

Dorsal 55; anal 49; pectoral 34; caudal 10.

Body slightly deeper and more compressed than in its nearest

congener, G. attenuatus from Bering vSea, the snout not so deep and
less blunt, its upper profile rising more gradually from the mouth.

Teeth simple, or some of them with weak lateral lobes. Gill slit

extending down in advance of upper
pectoral ray. Nostril placed Mgh, in

advance of upper margin of eye, in a

broad short tube.

Anterior dorsal rays increasing reg-

ularly in length, the anterior ray short.

Fig. i6.-RELATrvE size and position of about half diameter of eye. Pectoral
VENT AND DISK OF careproctus HO- vcry iudistiuctly notched, the rays
MOPTERUS. 1

. TIT IP
decreasing regularly downwards, a tew

of the lower with weakly exserted tips, and two or three of them a

trifle lengthened, the longest not reaching posterior border of disk.

Color pale to dusky about the head, nearly uniformly dusky on

body; peritoneum pale, the stomach appearing black thi'ough the

abdominal wall.

In general appearance tliis species closely resembles C. attenuatus,

wliich differs in its blunter deeper snout, larger eye, smaller disk,

longer first dorsal ray, and especially in its well developed lower

pectoral lobe, in wliich the rays are lengthened and strongly exserted,

extending beyond the vent.

Only the type known.

24. CAREPROCTUS ENTOMELAS, new species.

Plate 47, fig. 3.

Type.—Cat. No. 73343, U.S.N.M., 77 mm, in total length, from

station 4983, Shiruunku Bay, west coast Hokkaido, depth 428

fathoms.

Measurements in hundredths of length without caudal (70 mm.)

:

Length of head 25; greatest width of head 15.5; interocular width

12; width at angles of mouth 10.5; distance from tip of snout to
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front of orbit 11; diameter of eye 6.5; diameter of pupil 3; distance

from tip of snout to end of maxillary 12.5; lengtli of gill slit 3; great-

est depth of body 19; distance from tip of snout to front of disk 15;

to anus 20. 5; to front of anal fin 36; to front of doi-sal 27; diameter

of disk 7; distance from disk to anus 4; longest pectoral ray of upper

lobe 1-1.5; of lower lobe 15; shortest ray in notch 4.

Dorsal 53; anal 46; pectoral 28; caudal 8; pyloric caeca 19.

Body elongate, moderately compressed. Head deeper than wide,

the sides vertical, the occiput flattened and gently convex, not swol-

len. Pupil large, nearly half diameter of eye. Snout short, deep,

bluntly rounded, slightly protruding beyond the premaxillaries;

jaws nearly equal; nostril in front of middle of eye or slightly higher,

with the rim a little raised. Teeth lanceolate, recurved, in broad

bands, about 13 oblique rows in the half

of each jaw. Gill slit very narrow, en- _^,_,

—

^v-^^\"

tirely above base of pectoral.

Anterior dorsal rays increasing gradu-

ally in length; caudal truncate, slender,

its connection with the anal equal to one-

third its length; last dorsal and anal

rays not shortened; pectoral notched, fig. i-.-rei.ative size and position of

the tip of upper lobe reaching a point vent and disk of careproctus ento-

midway between vent and anal origin.

Disk moderate, oval, very deeply cupped, the anterior margin
crenulate but not lobed, a notch on each side separating it from pos-

terior margin. Vent near disk, separated from it by slightly more
than half length of disk. (Fig. 17.)

Color pale, translucent, everywhere dusted with minute black

points, these less numerous and coarser on the abdomen; lips black-

ish; abdomen silvery, the peritoneum jet black.

Coarse ''thumb tack" prickles scattered over top of head and on
body.

Closely related to C. colletti, differing in the deeper body, the longer

more protruding snout, the lighter color, and the presence of pricldes.

A badly mutilated specimen from station 4838, west of Tsuruga,

Sea of Japan, depth 144 fathoms, seems to belong to this species,

but its condition does not admit of positive iilentification.

25. CAREPROCTUS ENTARGYREUS, new species.

Plate 47, fig. 4.

Type.—Cat. No. 73344, U.S.N.M., 61 mm. long, from station 4998,

Gulf of Tartary, depth 66 fathoms.

Measurements in hundredths of length without caudal fin (57 mm.)

:

Length of head 25; greatest width of head 17; interocular width

13.5; width at angles of orbit 9; diameter of eye 6.5; diameter of

pupil 1; distance from tip of snout to end of maxillary 12.5; length
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of gill slit 3.5; greatest depth of body 19; distance from tip of snout
to front of disk 15.5; to anus 27; to front of anal fin 36; to front of

dorsal 28; diameter of disk 9; distance from disk to anus 3; longest

pectoral ray of upper lobe 13; of lower lobe 15; shortest ray in

notch 6.

Dorsal 54; anal 47; pectoral 31.

Body elongate, with heavy head, vertical cheeks and short bluntly

rounded snout which protrudes slightly beyond mouth; nostril in

front of eye, slightly above its middle, the rim a little raised; gill

slit short, entirely above upper pectoral ray; disk moderate, deeply

cupped, its anterior margin promi-

nent, with the appearance of a pro-

jecting lobe; vent close behind disk,

separated from it by about one-third

diameter of disk. (Fig. 18.) ~ Pec-

torals broad, rather shallowly notched,

the lower lobe short, extending little

Fig. 18.—Relative size and position of behind the VCnt.
VENT AND DISK OF careproctus entar- §^^11 priclvles scattercd over head
GYREUS. ^

and body.

Color light, without red in life, the lining of mouth and gill cavity

not dusky; peritoneum silvery, with scattered black dots, instead of

jet black as in 0. entomelas.

Agreeing in most respects with C. entomelas, but with less black

pigment, and with the pupil reduced to a minute pore, while in C.

entomelas it is of the usual size, nearly half the diameter of the eye.

A single cotype, from the Gulf of Tartary (station 5003, 35 fath-

oms) agrees with the type in all respects.

26. CRYSTALLIAS MATSUSHIM^ Jordan and Snyder.

Crystallias matsusMmx Jordan and Snyder, Proc. U. S. Nat. Mus., vol. 24,

1902, p. 350, fig. 2 (Matsushima Bay, Japan).

This species, known hitherto from a single specimen from the Bay
of Matsushima, is represented in the present collection by eight indi-

viduals from the Sea of Japan and the Southern Okhotsk. Owing to

the poor condition of the type-specimen, the original description was
incomplete and the following details are here supplied:

Measurements in hundredths of length without caudal (197 mm.):
Length of head 30; diameter of eye 5.5; length of snout 13; inter-

ocular width 13; projection of snout beyond the mouth 8; length of

gill slit 5; distance from tip of mandible to front of disk 8; to anus

17; diameter of disk 7.5; depth of body 35; longest pectoral ray of

upper lobe 21 ; of lower lobe 1 1 ; length of caudal 13 ; length of attach-

ment between caudal and anal 9.

Dorsal 57; anal 50; pectoral 33; caudal 13, 6 in upper half, 7 in

the lower; pyloric caeca 54.
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Form deeper than indicated in the figure of the type/ the snout

projecting much farther beyond the mouth and the barbels much
larger and more conspicuous. The barbels are IG in number, con-

stant in })osition, attached to the inferior side of the snout, the upper

lip and the chin. On the snout is an anterior row of two, each with a

small papilla-like j^rojcction at its outer base, and a ])osterior row of

six, following the curve of the mouth, the middle pair closely apposed.

The u})])er lip is produced into a deep flap, the margin of which boars

thi'ce barbels. Tlie chin boars a median barbel and two on each side,

the inner pair accompanied posteriorly by a papilla-like projection.

The snout and mandible contain the usual pores, which alternate

with the barbels.

The pectoral fin is only shallowly notched, the lower rays becoming
more and more exserted, and a few of them slightly elongated to form

a lobe. The caudal fin is widely joined to dorsal and anal, the last

dorsal rays slightly shortened, forming a notch, the anal joining without

notch. Ventral disk of moderate size, its anterior margin immediately

under the vortical from back of eye, the vent close behind it.

Color in life, translucent, with a slight reddish tint, the half-bars

and spots a deeper reddish brown, darker on the margins of the bars.

Specimens were taken from the following stations:
Fathoms.

4812. Near Sado Islands, Sea of Japan 176

4813. Near Sado Islands, Sea of Japan 200

4855. Off Korea, Sea of Japan 70

4867. Off Korea, Sea of Japan 150

4994. Off northwest end Hokkaido 190

5021. Off Cape Patience, Sagalin 73

5025. Off Cape Patience, Sagalin 52

27. PARALIPARIS ATRAMENTATUS. new species.

Plate 48, fig. 1.

Type.—Cut. No. 73345, U.S.N.M. A male. 70 mm. long, from

station 4971, off the east coast of Hondo; depth 649 fathoms.

Measurements in hundredths of length without caudal (69 mm.):
Length of head 22; of snout G; of maxillaiy 9; diameter of eye 6;

intcrocular width 8.2; distance from tip of snout to anus 18; to front

of anal fin 34; to front of dorsal 19.5; greatest depth of body 15.

Dorsal 52; anal 44; caudal 8; pectoral 20.

Body slender, elongate. Head depressed, the crown flat, shghtly

raised. Snout short and deep, rising abruptly, shghtly projecting

beyond the mouth; lower jaw included. Nostril in a short narrow

tube, in front of 03^0 on level of upper margin of pupil. Mouth
horizontal, ])eneatli the snout; maxillaiy reaching vertical from j)os-

terior margin of eye. Tooth stout and blunt, not pointed, arranged

in narrow bands, about eight oblique rows laterally in each jaw. Gill

op(Miing apparently wholly above pectoral.

! Proc. U. S. Nat. Mm., vol. 24, 1902, p. 350.
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First dorsal rays short, increasing gradually in length. Caudal

consisting of eight slender rays, its basal third apparently jomed to

anal. Pectoral consisting of two elongate lobes connected by short

widely spaced rays; the upper lobe reaching slightly past origin of

anal; lower lobe mutilated in the type, its shape not to be determined.

Vent under upper base of pectoral.

Coloration apparently black or dusty, the integument largely lost;

snout dusk}^; abdomen and peritoneum black.

Not closely related to any known species, differing widely from all

others in the character of the teeth.

Only the type taken.

28. PARALIPARIS MELANOBRANCHUS, new species.

Plate 48, fig. 2.

Type.—C&t. No. 73346, U.S.N.M. A male, 83 mm. long, from sta-

tion 5029, in the southern part of the C khotsk Sea; depth 440 fathoms.

Measurements in hundredths of length without caudal (76 mm.):

Length of head 22; of snout 6; of maxillary 9.5; diameter of eye 6;

length of gill slit 3; interocular width 8; distance from tip of snout to

anus 16; to front of anal 30; to front of dorsal 25; greatest depth 21;

length of base of pectoral 13; longest pectoral ray of upper lobe 13;

of lower lobe 11; shortest ray in notch 7.5.

Dorsal 60; anal 53; pectoral 17; caudal 4.

Body moderately deep and compressed, the upper profile rising in

a strong convex curve to occiput, thence decUning rapidly ui a straight

line to nostrils; snout bluntly rounded; interorbital flat and broad;

eye large; jaws even; nostril in front of middle of eye, with a slightly

raised rim. Mouth broad, angle under pupil; maxillary reaching ver-

tical from posterior margin of eye. Teeth rather stout, m broad

bands, the inner teeth not enlarged or caninehke, m about 12 oblique

rows. Gill slit small, wholly above pectoral.

Anterior dorsal rays short and increasmg veiy gradually in length.

Caudal slender, truncate, of four slender rays, joined to anal for

about one-third its length. Pectoral notched, upper rays on level

of pupil, close set, the intervals between the rays increasing down-

ward, those in the notch very distant, but the membrane extending

from tip to tip, not cleft to base of fin; upper lobe reachmg a little

past front of anal. Vent close behmd base of pectorals.

Skin transparent, with a few scattered dots; body dusted mth dark

brown dots; chin dusky; abdomen, gill cavity, and mouth black.

Only the type taken.

29. PARALIPARIS ENTOCHLORIS, new species.

Plate 48, fig. 3.

Type.—Csit. No. 73347, U.S.N.M. A male, 98 mm. m total length,

from station 5018 in the southern part of the Okhotsk Sea; depth 100

fathoms.
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Measuromonts in hundredtlis of lonp;t]i wntliout caudal (.S7 mm.):
Lcn<j:lli of lioad 22.5; of snout G; of maxillaiy 10; diamotor of pye 6.5;

length of gili slit 3; interocular width 8; distance from tip of snout to

anus 17.5; to front of anal 30; to front of dorsal 24; greatest depth

20; lengtli of base of pectoral 13; longest pectoral ray of upper lobe

19; of lower lobe 14; shortest ray in notch 7.

Dorsal 63; anal 56; pectoral 20; caudal 6.

Body rather deep, compressed; occijnit only slightly gibbous; snout

deep, l)lunt, not projecting; jaws equal; eye large. Mouth horizontal;

maxillary reaching vertical from posterior margin of pupil. Teeth
slender, pointed, in well-developed bands, the inner teetli enlarged,

caninelike, larger in the upper than in the lower jaw. Kostril in front

of eye, on level of upper edge of pupil, the tube httle more than a

raised rim. Gill slit short, wholly above the base of tJie pectoral.

Anterior dorsal rays increasmg very rapidly in length, the first six

or seven graduated; dorsal and anal rays very slender. Caudal com-
posed of six slender elongate rays, its union with anal equal to nearly

half its length. Pectoral consisting of two lobes, the lower rays of

upper lobe more widely spaced; base of upper pectoral ray on a level

with upper edge of pupil; tip of upper pectoral lobe reaching fiitli

anal ray; lower lobe consisting of five elongate half free rays, reach-

mg almost to anal. Vent well behind base of lower pectoral rays,

separated from them by about one-lialf tlieir distance from tip of

mandible.

Head and body entirely denuded of sldn; body with scattered

black dots, these thickest on occiput; gill cavity black; mouth pale;

peritoneum heavily spotted with black. In hfe, nearly translucent,

with a faint tinge of red; peritoneum green, visible through the body
walls.

Related to P. melanohranclius, differing in the number of pectoral

and caudal ra^-s, in the length of the lower lobe of the pectoral, the

position of tlie vent, and in the characters of the teeth and the

anterior dorsal rays.

A single cotype was taken witli tlie type.

30. RHINOLIPARIS BARBULIFER Gilbert.

Rhinoliparis barhuUfer Gilbert, lUip. ("onim. Fish and Fisheries for 1S93 (1S96),

p. 44.5 (Bering Sea).

Taken abundantly in the southern part of the Okliotsk Sea off the

coast of Sagidui, off the south coast of Hokkaido, and near Mat-
sushima Bay, east coast of Hondo; but the species was not taken in

the Sea of Japan. It has been known hitherto from Bering Sea north

of Unalaska Island, and in its distribution seems to accom])any the

cold current wliich sweeps downi the coast of northern Japan and
can be detected somewhat to the southward of Matsushima Bay.
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There is no evidence that this or any closely allied species is pelagic.

It has been captured only in the bottom trawl, and its range in depth

is such as bottom forms usually exhibit. In Bering Sea it was taken

at depths of 225-576 fathoms; in the Japanese waters the depth

was found to range from 192 to 359 fathoms.

Specimens were taken from the following stations:
Fathoms.

5019. Off east coast of Sagalin 192

5028. Off east coast of Sagalin 241

5039. Off southeast coast Hokkaido 2G9-326

5043. Off southeast coast Hokkaido 309-330

5044. Off southeast coast Hokkaido 309-359

5045. Off southeast coast Hokkaido 359

5050. Off Matsushima Bay 266

31. NECTOLIPARIS PELAGICUS Gilbert and Burke.

Nectoliparis pelagicus Gilbert and Burke, Bull. Bur. Fish., vol. 30, 1910(1912),

p. 82, fig. 27.

This peculiar pelagic form, which has usually been captured, at

intermediate depths of 300 fathoms, is not rare throughout Bering

Sea and the northern Okhotsk. The present collection contains one

specimen from the extreme southern part of the Okhotsk Sea and

another from the southern coast of Hokkaido. The species probably

entered the dredge at intermediate depths.

Specimens were taken from the following stations:
Fathoms.

5032. Yezo Suido, southern Okhotsk 300-533

5039. Off southeast coast Hokkaido 269-326
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1. Cyclogaster curilensis. (Page 353. i From the Type.

v:

2. Cyclogaster siMusHiR/E. (Page 354. ) From the Type.
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3. Cyclogaster tessellatus. (Page 355.) From the Type.
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1. Cyclogaster frenatus. (Page 356.) From the Type.
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2. Cyclogaster tanak/e. (Page 357.) From the Type.

3. Cyclogaster ochotensis. (Page 359.)
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1. Cyclogaster ingens. (Page 360.) From the Type.

2. Careproctus rastrinus. (Page 362.) From the Type.

3. Careproctus acanthodes. (Page 363. > From the Type.
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1. Careproctus trachysoma. (Page 364.) From the Type.

^^

2. Careproctus rhodomelas. (Page 365. t From the Type.

3. Careproctus pellucidus. (Page 366. » From the Type.
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1. Careproctus segaliensis. (Page 367.) From the Type.

2. Careproctus bathyccetus. (Page 368.) From the type.

3. Careproctus roseofuscus. (Page 369. > From the Type.
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1. Careproctus colletti. (Page 370.)

2. CaREPROCTUS SINENSIS. (PAGE 371.) FROM THE TYPE.

3. Careproctus pycnosoma. (Page 372.) From the Type.
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1. Careproctus curilanus. (Page 373.* From the Type.

2. Careproctus homopterus. (Page 374.) From the Type.

3. Careproctus entomelas. (Page 374.) From the Type.

4. Careproctus entarqyreus. vPage 375.)
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1. Paraliparis atramentatus. (Page 377.)

2. Paraliparis melanobranchus. (Page 378.> From the type.

3. Paraliparis entochloris. (Page 378.^ From the type.





SO^IE NEW MOLLUSCA FROM THE SILURIAN FORMATIONS
OF WASHINGTON COUNTY, MAINE.

By Henry Shaler Williams,

Of Cornell University, Ithaca, New York.

INTRODUCTION.

In tlio course of preparing the monograph on the Chapman Fauna
of Aroostook Coimty, Maine, I published two short papers in these

proceedings which properly belong to this scries of papers on the

Paleozoic fossils of Elaine, as follows:

No. 1. A new Brachiopod, Rensselaeria mainensis, from the Devon-
ian of Maine.

^

No. 2. On the revision of the ]\Iollusk genus Pterinea Goldfuss.^

The present paper constitutes the third issue of this series.

In the second paper the new genera Tolmaia, FollmanneUa, Acti-

nopterella, and Cornellites were described.

The type-species of the genus Tolmaia is Pterinea lineata Goldfuss,

and the species Pterinea (Ptcronitella?) incurvata Clarke,^ described

from the Lower Devonic of Dalhousie, New Brmiswdck, is referred to

as probably belonging to this genus. The type of the genus FoU-
manneHa is Pterinea mainensis Clarke, from the Eodevonian of Moose-
head Lake region in Somerset Count}'", IMaine.^

The type of the genus Actinopterella is Pterinea radialis Clarke,

part, from the Chapman sandstone on Presque Isle stream, Chapman
Plantation, Ai-oostook County, Maine.^

The types of the hist two genera from the same localities had
already been described and named in manuscrij)t by the UTiter when
Clarke's i)aper was published, and other species of these genera are

described in the monograph on the Chaj)man fauna now (January,

1912) in course of publication by the United States Geological

Survey.

> Proc. U. S. Nat. Mus., No. 1527, vol. 32, pages 287-269, published April 18, 1907.

ildem. No. 1600, vol. 34, pages 83-90, published AprU 17, 1908.

» N. Y. State Mus., Bull. 107, 1907, p. 210.

*Idein, p. 201.

'Idem, p. 207.

Proceedings U. S. National Museum, Vol. 42—No. 1908.
381
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The fo^o^villg species are published to ilkistrate the paleontology

of the Eastport quadrangle of Wasliington County in the southeast

corner of Maine, the field work on which has already been completed

by a party of the United States Geological Survey in charge of Edson

S. Bastin, who has in course of preparation the folio maps of the

Eastport quadrangle.

EURYMYELLA, new genus.

Shell thin, subtriangular in outline, compressed, high and subalate

posteriorly, narrowed anteriorly, the front curving regularly from the

cardinal angle into the base. Beaks small and low. Umbonal ridge

moderately elevated, rounded or subangular. No mesial sulcus.

The surface forward and downward from the umbonal ridge is slightly

convex or flattened, not concave. Hinge line straight, narrow,

slightly thickened at edge, generally v/ithout distinct teeth. A small

obscure thickening of the hinge is seen in an occasional specimen

under the beak of the right valve, with a broader thickening in the

same position in the left valve, and in a single specimen a linear

thickening of the inner edge of the hinge margin is evident near its

posterior end. Ligament linear, external.

Anterior adductor impression distinct, situated close imder the

hinge, subovate, sharply defined on the inner side by a strong, short

ridge coming down from the hinge border. Posterior muscular scar

too indistinct for description. Paliial line simple. Umbonal and

pedal muscular pits present on the sides of the umbonal cavity and

behind the anterior muscular scar in some specimens.

Type-species.—Eurym,ycUa shaleri, new species.

RExMARKS ON THE GENUS EURYMYELLA.

The genus Eurymyella is erected for a group of fossil Pelec^^poda

found abundantly in the shales of Moose Island, Eastport, Maine.

The fossils were noted by N. S. Shaler in a paper on the Geologj^ of

the Cobscook Bay District, Me.,^ as ''Modiomorpha, allied to M. subu-

lata," and the particular localities named by Shaler are 'SShackford

Head," a promontory on the west side, and ''Princess Cove," on the

south end of ]\Ioose Island. The rocks containing them constitute

the upper formation of the Silurian series called by Shaler the "Cobs-

cook Bay series." They are immediately overlain, unconformably,

by the Perry formation, the flora of which is fully described by David

White and assigned to the Devonian age.^

By "Modiomorpha suhulata" is probably intended Cypricardites

subalata. Conrad,^ described by Conrad as from the "shales near

» Amer. Journ. Sci., ser. 3, vol. 23, ISSC, p. 58.

2 Smith and White, Geology of the Perry Basin in Southeastern Maine. U. S. Geol. Surv., Prof. Paper

No. 35, 1905.

8 5th Ann. Kept. Geol. Surv., New York, 1841, p. 53.
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Apulia [ = Hamilton formation], Onondaga County, N. Y., tab.

No. 22, Ithaca," but not figured. The specific name was spelled

suhulata in the list* given by Conrad. The same spelling is used in

referring to it in tiie list of species of the Hamilton in Vanuxem's
final report.- In the final report on the Paleontology of New York
State ^ Hall figured this species under the name ModiomorpJia suh-

alata, referring it to the genus Modiomorpfui which he had described

antl named in 1870.''

In reporting tliis Eastport fauna in 1905 Williams * recognized

Shaler's reference of this species to the genus Modiomorpha and ten-

tatively to the species of suhulata Conrad, and it was upon tliis identi-

fication that the Devonian age of the formation was inferred. In the

same paper Schuchcrt listed species from Carlow Island and north

end of Moose Island under the names ''WJiiteavesia sp. new," "Modlo-

lopsis sp. undetermined," and "Psiloconchoid pelecypod." In the

first case it was associated ^\^th "Leperditia of the L. alia ty})e,"

thus bringing in a new means of correlation. Schuchcrt rightly

determined the age as "unmistakably Siluric and beneath the

Helderbergian.®

Later investigations have fuUy confirmed the correctness of

Schuchert's conclusion that the Carlow Island and Moose Island

faunas are alike, and the same species of Eurymydla occur in both.

Critical examination of a large number of specimens brought

together in the recent survey of the Eastport quadrangle has made it

clear to the writer that these Eastport modiolopsoid forms difi'er from
both Modiomorpha Hall' and Modiolopsis Ilall^ in the absence of a

median sulcus in front of the umbonal ridge. In tliis particular they

agree with McCoy's genus Anodontopsis^ and Ulrich's genera ]V7iite-

avesia *" and Eurymya}^ The mistake in generic reference of the species

made by Shaler and Williams (as probably also by others) was due
to the fact that the larger specimens are often grooved in the place

of the natural median sulcus of Modiomorpha and Modiolopsis, due
(as has been learned by careful inspection) to the crushing of the

very fragile shells. Sucli sjiccimens show the shell to have been
cracked along this line, but when uncrushcd the shell is found to have
the ventral margin convexly curved throughout and has no byssal

1 5th Ann. Rept. Geol. Surv., New York, 1S41, p. 30.

» N. Y. Gcol., 3d District, 1S42, p. l(i2.

•Nat. Ilist. N. Y., vol. 5, pt. 1, Lamellibranchuata, II, 18S5, p. 2S3, pis. 35 and 39.

* Prel. notice. Lain., Shells, pt. 2, 1S70, p. 72.

• U. S. Geol. Surv., Prof. Paper 35, p. 24.

•Idem., p. 26.

' Hall, J., Prel. notice. Lam., Shells, pt. 2, 1870, p. 72.

« HaU, Nat. Hist. N. Y., Pal., vol. 1, 1847, p. 157.

» McCoy, F., Ann. and Map. Nat. Hist., scr. 2, vol. 7, 1S51, p. 5J.

'« ririch, E. 0., Geol. and Nat. Hist. Surv. Minnesota, Final Report, 1804, p. 513. (Note: in the text the

nameused Is j4c//nomya, biiton page 628 the name MltUeavesia is substituted for ..4c/i7iomyo, which w-as

found to be preoccupied.)

«» Ulrich, idem, p. 512.
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furrow or median sulcus in perfectly preserved specimens. The

species Modiolopsis dncinnatiensis Hall and Whitefield is taken by

Ulrich as genotype of his genus Whiteavesia, although we find con-

tained in the original definition of that species the characters upon

the absence of wliich the new genus was based. The specific defini-

tion includes the following clauses: ''Basal line gently curving

tliroughout its length in most cases, but in some examples becoming

slightly sinuate opposite or a Httle posterior to the beaks," and "an

obscure, shallow mesial depression extends across the valves from the

beaks, reaching the basal line just behind the anterior third of the

length."^ This is inconsistent with that part of the generic definition

of Whiteavesia which reads, ''Base gently convex, occasionally

straight, never sinuate. Mesial sulcus wanting." ^

Our genus Eurymyella agrees mth the generic definition of Uhich's

Whiteavesia in the gently convex or straight base and absence of

mesial sulcus, but differs from it in lacking the "radii or divaricating

folds" wliich are described in the definition and reproduced upon

the illustration given of the genotype Modiolopsis dncinnatiensis^

and more distinctly expressed by M. cancellata Walcott,* wliich is

the second species cited as representing the genus Whiteavesia.

Eurymyella also differs from Whiteavesia in its liinge. Wliereas in

Eurymyella the liinge plate is typically veiy narrow at the sides and

without lateral teeth, it is fairly strong under the beaks and has a

cardinal tooth or teeth expressed there in both valves. It also differs

by its small low beaks. The beak is described as "comparatively

large, full, and rather prominent" in Whiteavesia. ^

Eurymyella very closely resembles Uhich's genus Eurymya, wliich

fact has suggested the name here proposed. The chief difference

discovered is in the liinge. The liinge of Eurymya is described as

"strong with a broad longitudinally striated ligamental area posterior

to the beaks and beneath them an obscure cardinal fold or tooth in

the left valve and a corresponding depression in the right." The

"presence of a striated ligamental area" is specifically named as one

of the four principal distinguisliing features, separating Eurymija

from Modiolopsis. The genus Eurymyella has the obscure cardinal

teeth under the beaks, but the lateral parts of the hinge area are, in the

typical forms, scarce^ more than a linear thickening of the shell

margin, and thus lack one of the essential characters of Ulrich's

genus Eurymya.

The type-species of Eurymyella {E. shaleri) agrees still more closely

with Anodontopsis angustifrons McCoy in its external appearance;

1 Pal. Ohio, vol. 2, pt. 2, 1875, p. 88.

2 Ulrich, Geol. and Nat. Hist. Sun-. Minnesota, Final Kept., 1S94, p. 514.

3 Ulrich, Idem, p. 514, fig. 39a.

«Trans. Albany Inst., vol. 10, 1879, p. 22, pi. 1, figs. 8 and 8a.

* Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., 1894, p. 514.J
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in fact the figure 15 ^ of that species is a fairly good figure of some of

the large specimens collected from Eastport. Here again, however,
it is the hinge, as described for the genus Anodontopsis, which excludes

our species from the McCoy genus. McCoy describes the hinge as

follows: "Hinge line shorter than the shell, with a posterior, long,

slender tooth or cartilage plate extending just below it (double in the

right valve), and another similar but shorter one in front of the beaks
* * * (occasionally one small cardinal tooth beneath the

beak). "2

In no specimen of the type-species of EurymyeUa have lateral car-

dinal teeth been discovered. In one species and specimen {Eurymy-
eUa convexa) there is seen a single short, rather oblique linear groove
which may be the mold of a lateral tooth near the extreme pos-
terior end of the hinge area.

At the close of the definition of the species A. angustifrons McCoy,
we note the statement: "The posterior lateral tooth or plate extends
almost to the end of the hinge line and close to it." ^ It is not unrea-
sonable to imagine that the obscurity of the hinge characters in

these forms is the result of degeneration coincident with a brackish-

water environment forced upon a race, the normal representatives of

which were marine and possessed more definite development of

lateral teeth. In fact this interpretation is suggested by finding in

the lower beds on Denbow Point, associated with brachiopods of

strictly marine habitat, a species which expresses the generic charac-

ters of Eurymyella with the added characters of thickening of the shell

and widening of the hinge area. (See Eurymyella denhowensis, p. 390.)

But as a matter of strict definition of characters the typical forms
are, by the feeble development of the hinge characters, excluded
from the genera Anodontopsis, Eurymya, and Whiteavesia, which they
closely resemble in exterior character, and it becomes necessary to

erect a new genus to include them.

Both the history of the faunas leading up to the formation in which
the Eurymyella appear and the associated species (Lingulas, ostra-

cods and a few small gastropods) and the fact that the formation is

terminated by unconformity, suggest that the environmental condi-

tions were in shallow water near the ocean, but, probably, brackish

and not pure salt water.

EURYMYELLA SHALERI, new species.

Plate 49, figs. 1, 2, 3, 4.

Shell rather small, tliin, fragile, compressed, subtriangular in out-

line; hinge line straight, long, forming with the umbonal ridge a

triangular flattened area or wing. Posterior and anterior extremi-

1 Brit. Pal. FossUs, 1855, p. 271, pi. life, fig. 15.

2 Ann. and Mag. Nat. Hist., ser. 2, vol. 7, 1851, p, 54.

2 Idem, p. 55.

20441°—Proc.N.M.vol.42—12 ^25
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ties of hinge rounded, angle between umbonal ridge and hinge margin

about 50°. Anterior slope convex, no indication of mesial sulcus.

Surface nearly smooth, a few obscure concentric wi'inkles of growth

are seen over the outer half of the shell and well-preserved shells

show faint, irregular, fine, concentric lines.

Size variable, but rarely over 1 iach in length; the large majority of

specimens are from one-tiaK to three-fourths of an inch long.

Interior molds occasionally show a distinct anterioi; muscular scar,

but in no specimen has the outline of the posterior scar been traced.

The anterior scar is strongly impressed, situated at the extreme

antero-cardinal angle below the hinge, and is bounded by a short,

strong ridge on the inside. Pedicel scars are frequently seen on the

area between the posterior edge of the anterior muscular scar and the

bottom of the cavity of the beak. On the anterior side of the umbonal

cavity three small, oval pits are seen near the apex and occasionally

a fourth half way down toward the anterior adductor.

The cardinal margin in most specimens exhibits little else than a

slight thickening of the edge of the very fragile shell. In a few

specimens trace of a small oblique thickening of the hinge is seen

under the beak of left valves and on right valves a somewhat broader

thickening, which perhaps represents two teeth between which the

right topth fits. In fnost cases the lateral hinge margins are too

narrow for the exhibition of any distinct lateral teeth, and the valves

are separate in fossiHzation, although there are many cases of attached

valves.

Dimensions of the type-specimens.— (1) Length 22 mm., height 15

mm.; (2) length 19 mm., height 14 mm.; (3) length 23 mm., height

15 mm.; (4) length 19 mm., height 14 mm.
Locality.—The typical locality is in the shales on Moose Island at

Shackford Head and on the shores of Broad Cove, where the species is

found in great abundance with rarely any other fossil species except

Lingulas and ostracods.

Cotypes.—C&t. Nos. 58431 to 58433, U.S.N .M.

EXJRYMYELLA SHALERI, var. BREVA, new variety.

Plate 49, figs. 5, 6, and 7.

Form and general characters as in E. sJialeri, but the height is

nearly as great as the length, with correspondingly more erect mnbonal

ridge.

The proportions of three typical specimens are: (1) Length 15 mm.,

height 14 mm.; (2) length 16 mm., height 15 mm.; (3) length 16

mm., height 14 mm,; and the umbonal angle is 55° to 65°.

Locality.—Same as the typical forms of the species.

Cotypes.—C&t. No. 58434, U.S.N.M.
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EURYMYELLA SHALERI, var. LONGA, new variety.

Plate 49, fig. 8.

General characters as in E. shaleri, but the length nearly twice as

groat as tho height and the umbonal angle as low as 35° or less. The
typo-spocimen measures: Length 20 mm., height 12 mm., umbonal
angle = 35°.

Locality.—Same as the typical forms of the species.

Holotype.—C&t. No. 58435, U.S.N.M.

EURYMYELLA SHALERI, var. MINOR, new variety.

Plate 49, fig. 9.

General characters of botli form and proportions as in E. shaleri,

but averaging about half the size of typical E. shaleri.

Type-specimen.—Length 13 mm., height 8J mm., umbonal angle

about 50°.

Locality.—Carlow Island.

Holotype.—C&t. No. 58436, U.S.N.M.

EURYMYELLA ANGULARIS, new spedes.

Plate 49, figs. 10, 11.

Shell irregularly pentagonal in form; height four-fifths the length;

beak low, scarcely protruding beyond the hinge margin. Hinge line

long, straight, from the extremities of which the sides, both anterior

and ]wsterior, proceed at nearly right angles. The front margin for

nearly one-fourth of the height of the shell is nearly straight, thence

turns rather abruptly backward at an angle of 130° to the middle of

the ventral margin in a slightly convex line to the angular termina-

tion of the umbonal ridge. The umbonal ridge makes an angle of

about 70° with the posterior part of the hinge line. Li the type-

specimen the flattened area back of the main umbonal ridge is crossed

by a second sUghtly shorter, low ridge, neither ridge sharply defined,

but expressed in the slight deflection of the concentric lines, and by
flattening of the surfaces between them and between the latter and
llie jwsterior hinge margin. The termination of the second lidge

causes a blunt angle in the posterior margin. The surface is marked
by fine, concentric lines and occasional laminar foldings of tlie surface.

The general surface is low-convex; the umbonal region low and flat-

tened; the highest arching of tlie surface is subcentral.

Dimensions of tvpe-specimen (a left valve) : Length of hinge mar-
gin, 22 mm.; length across middle of shell, 24 mm.; posterior height,

20 mm.; height of front side, 9 mm.; main umbonal angle. 70°.

A right valve from the same locality shows the deflection of llie

concentric lines on the middle of the posterior slope, but the surface
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does not show the low, angular elevations seen in the left valve. In

this right valve the umbonal angle with the posterior part of the

hinge is nearer 80° than 70°.

Locality.—East side Seward Neck.

Eolotype and faratyjpe.—Cat. No. 58437, U.S.N.M.

EURYMYELLA ? SIMULANS, new species.

Plate 49, figs. 12, and 13.

Shell small, modiolopsoid in form, with straight hinge line, beak

slightly arching over the hinge border, flattened, not prominent, sit-

uated about one-third distance back from front end of hinge. Pos-

terior margin nearly at right angles with the cardinal margin ; anterior

end narrow. Umbonal ridge broad, not sharply defined. Posterior

slope plano-convex to the posterior margin. In front of the umbonal

ridge there is a broad, shallow furrow, producing a slight reentrant

curve to the lower margin of the shell. This character, strictly

speaking, removes the species from the genus EurymyeUa, the entire

absence of a mesial sulcus having been adopted as one of the dis-

tinctive characters of the genus. It is, however, placed in the genus

because of the extremely close resemblance in aJl other particulars

to the abundant representatives of the genus with which it appears

associated. There is also the possibility that the appearance of the

sulcus, which is quite distinct, may be the residt of accident or

of abnormal growth. Close examination of the smaller specimen

shows a crack line in the bottom of the sulcus, and the larger speci-

men shows an angular projection of one of the growth-laminae in the

sulcus near the center of the shell. I am of opinion, therefore, that

the peculiarity is either a varietal modification of a representative

of the genus EurymyeUa or that this character is due to accident.

Surface covered by faint concentric lines and stronger occasional

lines of growth.

Dimensions of the type-specimens are: (1) Length, 16 mm.; height,

11 mm. (2) Length, 23§ mm.; height, 18 mm.
- Locality.—East side of Seward Neck.

Coty:pes.—€^i. No. 58438, U.S.N.M.

EURYMYELLA PLANA, new species.

Plate 49, fig. 14.

Shell ovoid in outline, beak greatly depressed, surface gently con-

vex, with greatest convexity in center of the shell. Both cardinal

angles rounded, giving to the outline a subregular ovoid form.

Surface markings fuie, concentric lines, and occasional longer irreg-

ular gi'owth lines.

Dimensions.—Greatest diameter from the antero-cardinal angle to

the postero-ventral margin 25 mm.; greatest diameter at right
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angles to this line and about one-quarter diameter in front of 'pos-

terior margin 16 mm.; estimated depth of shell at middle not over

5 mm. The type-specimen is a left valve.

Locality.—East side of Seward Neck.

Eolotype.—C&t. No. 58439, U.S.N.M.

EURYMYELLA RECTA, new species.

Plate 49, fig. 15.

Shell triangular, narrow, erect, higher than long; beak small,

depressed, nearly central; hinge line short, straight; umbonal ridge

low, convex, nearly central and nearly vertical to the hinge line;

umbonal ridge trending about 10° posteriorly from the vertical.

Dimensions.—Greatest length at about 3 mm. below the hinge

line, 16 mm.; height from beak to front 21 mm.
This species resembles E. shaleri, var. hreva, but differs by its

depressed, flattened beak, indistinct umbonal ridge, more central

position of the beak, and larger size. It bears closer genetic relation-

ship to E. angularis and E. plana, with which it is associated in the

same beds.

Locality.—East side of Seward Neck.

Eolotype.—C&t. No. 58440, U.S.N.M.

EURYMYELLA CONVEXA, new species.

Plate 50, fig. 10.

Shell ovoid, oblique, convex; beak strong but not much produced

beyond the hinge line, and situated about one-tliird way posterior to

the front end of the liinge. Hinge line straight, shorter than the

greatest length of shell, at posterior end sloping down gradually into

the posterior margin; anterior ear narrow. I^mbonal ridge broad,

convex, liighest near middle of shell, its axis forming an angle of

about 45° with the posterior liinge line. The surface behind the

umbonal ridge falls off rapidly to a broad, depressed area, gradually

flattening to the tip of the broadly rounded cardino-posterior angle.

Tiie anterior ear is small, and from near its tip to the base of the

umbonal ridge the margin trends in a broad, regular, convex curve

to the ventral margin.

The type-specimen is a mold of the interior of a left valve, and
shows the well-defined pit of the anterior muscular scar situate close

in front of the ear and upon the hinge line. Tliree Uttle scars are

evident on the front side of the umbonal cavity, and a fourth just

above and behind the muscular scar. An indistinct trace of an

obUque tooth is evident under the beak, and near the posterior ex-

tremity of the liinge a short linear tooth about 3 mm. long is c^^dent.

The surface is marked by couceiiLric lines and a few irregular con-

centric furrows.
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The impression of tliis shell indicates a much stiffer and therefore

tliicker shell than in most of the representatives of the genus. From
its association with the other species and its agreement in the ex-

terior elements of form with the smaller species, I conclude that the

development of evident liinge teeth is incident to the fuller develop-

ment of the shell, and that it may be, generically, associated with

the typical Eurymyellas with wliich it agrees in tlie entire absence

of a mesial sulcus wliich is characteristic of the ordinar}^ forms of

Modiolojysis and ModiomorpTia, to which genera these Eurymyellas

have been frequently referred.

Dimensions.—The straight part of the hinge, length 15 nam.;

length from front to back at 5 mm. below liinge line, 25 mm. ; height

at posterior end, 20 mm.
;
greatest diameter fi'om tip of anterior ear

to postero-ventral angle, 30 mm.
The type-specimen of tliis species was collected by N. S. Shaler

and the specimen was identified as " Modiomorplia sp. subulata" by
Shaler and later listed by H. S. Williams as Modiomorplia sp. subulata

var. in United States Geological Survey Professional Paper, No. 35,

page 24. The entire absence of the sulcus anterior to the umbonal
slope and the discovery that the associated forms, generally of

smaller size, are, with scarcely an exception, without tliis sulcus and

present the general outward features of McCoy's Anodontopsis

augustifrons, led to the founding of the new genus Eurymyella for

the reception of tliis and associated species.

Locality.—Salt Works, Eastport.

Eolotype.—Ca,t. No. 58448, U.S.N.M.

EURYMYELLA DENBOWENSIS, new spedes.

Plate 50, figs. 11 and 14.

Shell subtriangular, obliquely elongate in the direction of the

umbonal ridge; hinge line straight, shorter than length of the shell.

Beak low, scarcely protruding beyond the hinge line, and situated

near the front end. Umbonal ridge subangular, low, running from

beak to postero-basal angle; lateral slopes subequal, flattened but

shghtly convex, no mesial sinus in front of umbonal ridge.

Surface marked by concentric lines of irregular size. Anterior

muscular scar, strongly impressed near end and close up to the

liinge; two or three small pits between it and the beak cavity. One
or two small oblique teeth under the beak; linear thickening, but

no distinct posterior lateral teeth are evident. The inner edge of

the hinge-area somewhat strengthened at its posterior end.

Dimensions.—Gveatest diameter from tip of front to extremity of

the umbonal ridge of the type-specimen, 28 mm.; greatest diameter

near center of shell at right angles to the umbonal ridge, 14 mm.;
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straight part of hinge Une about 14 mm. Two other specimens

reach a greatest diameter of 35 and 40 mm., respectively.

The shell substance of tliis species is partially preserved in one

specimen and the form is well preserved in all specimens seen, show-

ing no evidence of crushing, thus differing from the other species of

the genus from the higher formation.

Locality.—This species was found in an-isolated outcrop near the

end of Denbow Point, associated with brachiopods, trilobites, and
cephalopods, thus indicating that it lived in marine conditions. In

this respect E. denhowensis differs from all the other species of the

genus here reported, associated with which the only known marine

organisms are Lingulas and ostracods, signifying that their habitat

was littoral, shallow waters, possibly estuaruie.

HoJotype and paratype.—Cat. No. 58449, U.S.N3I.

CLIOPTERIA, new genus.

A gibbous pterinoid shell, both valves highly arched with prom-
inent over-arching beaks; nearly equivalved, inequilateral. The
anterior slope of the right valve marked by one or two radiating,

rounded, cord-like ridges and the left valve by corresponding furrows.

The posterior slope smooth and more abrupt than the anterior side.

Anterior ear small, separated by a shallow sulcus from the main
body of shell. Posterior slope gradual and without distinct wing.

A high, flattened, triangular area under the beak in both valves.

Beaks of both valves overarching. In none of the specimens seen

is the dentition of the hinge exhibited.

Note.—While this paper was being printed some specimens of Cliopteria unicosta

were discovered showing the mold of the hinge margin with distinct teeth. The fol-

lowing characters therefore may be added to the above definition of the genus,

viz: Two short lateral teeth near the posterior end and two near the anterior end
of the hinge of the right valve; one short strong lateral tooth at each end of the hinge

of the left valve. In both valves the margin of the hinge between the lateral teeth

is beset by sharply defined denticulations or small teeth.

Type-species.—Cliopteria bicostata new species.

OBSERVATIONS ON THE GENUS CLIOPTERIA.

This genus is founded for some peculiar small pterinoid shells

which bear considerable resemblance to the Devonian species Avicula

dispar Sandberger as interpreted by Freeh, and called by him Kochia

(Loxopteria) dispar (Sandberger).* The name Kochia Freeh was
introduced to replace Roemeria Koch, which was preoccupied by
Edwards and Haime, the type of wliich is Roemeria capulifomiis

Koch, to which our specimens present small resemblances. Freeh
then created the subgenus Loxopteria as a subgenus of Kochia to

> Die Devon Avicullden Dcutschlands, Abh. Gool. Speclalk. Preus., vol. 9, Ileft. 3, 1S91, p. 77, pi. 6,

Dg.4.
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include three species, of which KocJiia (Loxopteria) Isevis Freeh

is first mentioned. To this species our specimens also bear no close

resemblance. The second species referred to the subgenus Loxopteria

is Sandberger's Avicula dispar. The large valve of that species, as

figured by Freeh, bears considerable resemblance to the right valve

of our species Cliopteria hicostata (see pi. 50, figs. 1 and 2).

Freeh says ^ of his genus

:

Den Hauptunterscliied zwischen Kochia und Loxopteria bildet soniit die Gestalt

der kleinen Klappe; dieselbe besteht bei beiden Gruppen aus zwei windschief zu

einander gestellten Flachen, welche sicb an einer diagonal verlaufenden Mittellinie

beriihren. Bei Loxopteria stossen der Hinterfliigel und der Haupttheil der Schale

unter einen einspringender, bei Kochia unter einen ausspringendeu Winkel an

einander; bei letzterer Gattung besteht die kleine Klappe aus einem steil abstiirzenden

Vordertbeil und einer flugellosen Hinterseite.

The left valve of Cliopteria, as shown in figures 3 and 7, differs

markedly from both Kochia and Loxopteria in the strong over-

arching beak and its prominent umbonal ridge (as in the Pterineas

with gibbous left valves) cut on the anterior side by a conspicuous

longitudinal furrow.

The close afiinity with Pterinea is shown by comparing the right

valves (see figs. 2 and 4) with the corresponding valve of Pterinea

as shown in our figure 5a of plate 50. The left valves also bear close

resemblances, as seen by comparing figures 3 and 7 with figure 5. The

chief difference is in the presence of the two longitudmal ridges on

the anterior slope of the species C. hicostata and a single ridge in

C. unicosta as shown in the figures 2 and 4 of plate 50. In external

appearance the right valve resembles the right valve of the Triassic

Cassianella grypliseata Miinster from the St. Cassian beds.

CLIOPTERIA BICOSTATA, new species.

Plate 50, figs. 1, 2, 7.

Shell subtriangular, cardinal length shorter than height of shell;

beak prominent, subcentral overarching; area of right valve high,

triangular, striated parallel to hinge margm. Anterior ear of right

valve rounded, short but distinct; posterior cardinal extremity

rounded but no distinct wing separate from the posterior slope of

the surface.

From the beak of the right valve two strong cordlike ridges pro-

ceed toward the front, one near the umbonal ridge and separated

from it by a narrow shallow sulcus; the other halfway down the

anterior slope and separated from the first by a wide furrow and

terminating at the middle of the anterior border (see fig. 2). A left

valve of apparently the same species (see fig. 7) shows a deep furrow

proceeding from tip of beak on the anterior side of the umbonal

1 Die Devon Aviculiden Deutschlands, pp. 76-76.
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ridge followed on its anterior side by a strong ridge on the anterior

slope. Excei>t for these ridges and furrows, the surface is apj)arently

smooth.

Locality.—Limestone band in the shales at northwest corner of

Youngs Cove, Pembroke Township.

Eolotijpe.—C&t. No. 58441, U.S.N.M.

CLIOPTERIA UNICOSTA, new species.

Plate 50, figs. 3, 4, G.

Right valve shorter and more gibbous than C. hicostata, and the

cardinal area higher and broader. The umbonal slope arched and
forming the highest part of the shell, in front of which and separated

from it by a narrow furrow is a single cord-hke ridge proceeding

from tip of beak to the ventral margin, though this ridge less

prominent and does not rise as high as the umbonal ridge; whereas

in C. hicostata the ridge forms the highest elevation of the shell.

On tlie anterior slope there is a broad, shallow sulcus, the surface

rising gently before reaching the ear, but not forming a distinct second

cord-Uke ridge as in the other species. In the specimen figured (pi. 50,

fig. 6) there is a narrow, triangular area separating the broad, flat-

tened area under the beak from the curving posterior slope of the

surface. This narrow triangular area is depressed and bounded on

both sides b}^ slightly raised lines. In another specimen this trian-

gular area is curved and separates the flat cardinal area from the

curving side of the shell and consists of two strong bounding thread-

like ridges, between which are two finer parallel lines. The left valve

is gibbous, but not as highly so as the right, and is marked on the

anterior slope by a single low ridge separated by a faint narrow

furrow from the umbonal ridge, which is broad and evenly rounded

and separated from the small anterior ear by a broad, shallow sulcus.

The surface is smooth except for occasional concentric growth

lines. In one mold of the exterior are seen also faint radiating

lines. The two species are found in the same limestone and are

clearly congeneric, the chief difference consisting in the long narrow

form and more pronounced ridges of the one (C. hicostata) and the

short gibbous form \\dth fainter ridges of the other {C. unicosta).

Locality.—Limestone bands in the shales at northwest end of

Young's Cove, Pembroke.

Cotypes.—Qdii. No. 58442, U.S.N.M.

PTERINEA LAXATA, new species.

Plate 50, figs. 5 and 5a.

Tills species resembles Avicula rectangularis Sowerby in its general

outline and in the form of the left valve. It is subtriangular, convex,

with high subcarinated umbonal ridge; surface smooth; posterior

mai^in nearly at right angles with the cardinal margm, broadly
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rounded at the base. The beak, however, differs from Sowerby's

species in its more central position and greater extension over the

hinge area. The anterior and posterior slopes of the surface are

nearly the same; a broad shallow sulcus separates the ear from the

body of the shell. The right valve is convex; beak strong, narrow,

and overarching ; umbonal ridge at first narrow and subcarinate, but

broadening out and flattening toward the base. The anterior slope

is sUghtly concave between the umbonal ridge and the anterior ear.

In one of the smaller specimens, a mold of the interior of a right

valve, there is a rather sharp boundary to this sulcus, without, how-

ever, forming distinct ridges as in the case of Cliopteria hicostata.

The dentition of hinge is as in Pterinea, with a long, somewhat curved

linear posterior lateral tooth, and a few closely approximated oblique

denticles under and a little anterior to the beak.

Locality.—The type-specimens are from the Silurian shales at the

head of Leighton Cove, Pembroke, Washington County, Maine.

Cotypes.—C&t. No. 58443, U.S.N.M.

Genus STREPTOTROCHUS Perner.

Jaroslav Perner described the genus Streptotrochus in the year 1907,^

as follows:

Coquille etroitement ombiliqu^e, k test mince et a tours l^gerement aplatis, qu^

ne se touchent souvent un peu qua la base. Les tours possedent une section trans-

verse subtriangulaire et tme peripheric anguleuse. Stries transverse ^cailleuses,

faiblement courb^es; plis en spirale, peu marques.

Type: Streptotr. rugulosus Barr, sp. (pi. 106, figs. 11-15) (Gist, et local. Bande E2,

Gross-kucbel, Locbkov.).

The author recognized the following species as congeneric: Strepto-

trochus mercurius (Barrande),^ Trochus incisus Lindstrom,^ and with

doubt Troclms lundgreni Lindstrom.^

To the genus Streptotrochus I refer some forms abundant in some

of the shales on Moose Island associated with abundant representa-

tives of the genus Eurymyella. Our species are smaller than the

type-species from Bohemia and agree most nearly with Lindstrom's

species TrocTius incisus, but differ from that species in the less rapidly

expanding spire. The form of the whorls is extremely variable, so

that it is almost impossible to pick out any one specimen as a specific

type to stand for other specimens crowded closely together with it

on a single slab. In some of the more regular forms the resemblance

to Lindstrom's figures of Trochus incisus (numbered 24 and 25 on

his pi. 14) is very close. Our shells are slightly narrower and

smaller in size.

1 Syst. Sil. du Center Boheme, pt. 1, vol. 4, Gasteropodes, vol. 2, 1907, p. 238.

2 Idem, p. 239, pi. 106, figs. 20-21.

3 Kongl. Svensk. vet.-acad. Handl., vol. 19, 1884, p. 151, pi. 14, figs. 22-31.

< Idem, p. 149, pi. 14, figs. 46-63.
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STREPTOTROCHTJS lONE, new species.

Plate 50, fig. 13.

Shell small, thin, whorls six, including the initial protoconch, angle

of spire about 45 degrees. The second, third, and fourth (counting

the protoconch as one), are simply rounded ; the fifth is rather sharply

carinated about halfway between the sutures; the sLxth and last

wliorl is (on the right side of the figure) at first rounded without

carinatiou, but toward the mouth becomes indented by a furrow

corresponding to the posterior face of the preceding wliorl. The sur-

face is covered by concentric lines and occasionally more prominent

ridges, irregular in size and in direction, but having the appearance of

having formed the outer margin of the lip at successive stages of

growth.

Locality.—On the west side of Shackford Head, Moose Island, East-

port, Maine.

Holotype.—Ceit. No. 58447, U.S.N.M.

STREPTOTROCHUS REGULARIS, new species.

Plate 50, fig. 12.

This specimen is apparently made up of four whorls; the tip is

broken. All of the whorls are convex and not carinated, but upon
good exposure the whorls are seen to have a faint blunt angulation,

and the outer whorl shows faintly the indentation more distinctly seen

in the species Streptotrochus ione. The angle formed by the sides of

the spire is approximately the same as in Streptotrochus ione. The
surface markings consist of both the fine lines and the irregular larger

concentric foldings which follow the direction of the edge of the lip.

Locality.—Same as Streptotrochus ione.

Holotype. —Cat. No. 58446, U.S.N.M.

STREPTOTROCHUS CARINATUS, new species.

Plate 50, fig. 8.

This specimen is more slender than Streptotrochus ione, the sides

forming an angle of about 35 degrees. The smaller and initial whorl

is absent, but from analogy there were probably six original whorls.

The last three whorls are each distinctly carinated and the carination

is near the outer side and suture of each whorl; the -wider or right-hand

side of the whorl is flattened and hollowed immediately below the

carination, forming thus a broad shallow groove. This specimen is

exfoHated and the characters are based upon the surface of the anterior

mold. Other specimens, however, preserving tlie shell show the shell

to have been very thin, and except for surface markings the interior

molds show the form of the exterior surface.

Locality.—Same as Streptotrochus ione.

Eolotype.—C&t. No. 58444, U.S.N.M.



396 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

STREPTOTROCHUS SULCATUS, new species.

Plate 50, fig. 9.

The type of this form is shghtly crushed, but shows about the same
size, angle, and number of whorls as in Streptotrochus ione. The first

whorl visible (which is probably the second whorl) is simply convex,

the third, fourth, fifth, and sixth whorls are each marked by distinct

revolving groove or sulcus on the right side of the carina; and the

carina on the outer, left side is strong but rather broad. The fine

concentric fines are distinct, but the longer irregular concentric fold-

ings seen in other specimens are wanting.

Locality.—Same as Streptotroclius ione.

Holotype.—Csit. No. 58445, U.S.N.M.

REMARKS ON THE SPECIES OF STREPTOTROCHUS.

In the above descriptions I have given the distinguishing characters

of four specimens selected from a number exposed to view on a single

slab of shale about 6 by 3 inches in dimensions. The locafity from

which the slab came is probably the same from which Shaler obtained

the specimens called by him ^' Murchisonia desiderata?" ^

The' specimens are not MurcTiisonia, and none of the specimens

from the locafity, or from anywhere on Moose Island, have the long

slender spire of Hall's species mentioned by Shaler. The four figures

given on plate 50 exhibit the general characters which are alike to such

a degree that wherever found in the Eastport region, specimens can
at once be located as belonging to this series. For convenience in

description I have assumed that the series is a genus, and the different

expressions of the type are different species; but also for convenience

I have not described more specimens.

The form caUed Streptotrochus carinatus (pi. 50, fig. 8) is nearer to the

type described by Lindstrom as Trochus incisus than the others; but

our species Streptotrochus sulcatus (fig. 9) represents more nearly the

dominant expression of characters presented by the Eastport forms.

The other specimens ifiustrated are forms which occasionally appear

and seem to be uncrushed forms of the shell. From the appearance

of the fossils the shells were evidently quite fragile and have aU

suffered more or less by crushing after burial in the mud. The longi-

tudinal furrowing of the whorls is almost universal, but it is varyuigly

expressed. The outer whorl of almost every specimen shows a trace

of the furrow; in many it affects the next to last whorl, and (as in

specimen called Streptotrochus sulcatus) the outer four whorls are

distinctly sulcated. The sutures between the whorls are more or less

deep, depending partly upon the abruptness of the left-hand slope

from the main carmation of the whorl, as seen in figure 8. All

specimens are more or less strongly marked by concentric lines, and
in some cases some of these lines are strengthened to form sfight con-

1 Amer. Jouni. Sci., ser. 3, vol. 32, July, 1886, p. 58.
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centric ridges, as shown in figure 13. On the specimens examined
there is no constancy in expression of these ridges, and when present

there seems to be no uniformity for the several whorls of the same
shell. It is evident from the above that the characters upon which

the four species are discriminated are quite inconstant.

EXPLANATION OF PLATES.

Plate 49.

Eurymyella shaleri Williams.

Fig. 1. A right valve, natural size, not crushed. Shackford Head, Moose Island;

collected by II. S. Williams.

2. A left valve, retaining the shell, crushed, natural size. Salt Works, Eastport;

collected by N. S. Shaler.

3. A left valve, not much crushed, natural size. Salt Works, Eastport; collected

by N. S. Shaler.

4. A right valve, natural size. On the east side of Seward Neck, near north

Lubec landing, in thin bedded gray shale sandstone; collected by C. L.

Breger.

Eurymyella shaleri, var. breva Williams.

Fig. 5. A left valve, natural size.

6. A right valve, natural size.

7. A small left valve, natural size. Salt Works, Eastport; collected by N. S.

Shaler.

Eurymyella shaleri, var. longa Williams.

Fig. 8. A left valve, natural size. East side of Seward Neck, near north Lubec land-

ing; collected by C. L. Breger.

Eurymyella shaleri, var. minor Williams.

Fig. 9. A left valve, natural size. West side of Pleasant Point, Perry Township;
collected by C. L. Breger:

Eurymyella angularis Williams.

Fig. 10. A left valve, natural size.

11. A right valve, natural size. East side Seward Neck; collected by C. L.

Breger.

Eurymyella? simulans WilUams.
Fig. 12. A right valve, natural size.

13. A right valve, natural size. East side Seward Neck; collected by C. L.

Breger.

Eurymyella plana Williams.

Fig. 14. A left valve, natural size. East side SewardNeck; collected by C. L. Breger.

Eurymyella recta Williams.

Fig. 15. A left valve, natural size, figure made from wax impression of the originaL

East side Seward Neck; collected by C. L. Breger.

Plate 50.

Figures 8, 9, 12, 13 are magnified 2 diameters, all the others natural size.

CHopteria hicostata Williams.

Fig. 1. Cardinal view of right valve, showing overarching beak and high flat area.

2. A right valve, showing the characteristic ridges on the anterior slope; the

same specimen as fig. 1.

7. A left valve, showing the deep sulcus and single fold outside on the anterior

slope. Specimens 1, 2, and 7, from limestone band, on the north shore of

Youngs Cove, Pembroke, Washington County, Maine. Collected by C. L.

Breger.
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Cliopteria unicosta Williams.

Fig. 3. A left valve showing the beak and umbonal ridge with a shallow furrow and
single ridge on the anterior slope.

4. A right valve, the single ridge separated by slight furrow from the umbonal
ridge.

6. A right valve, same specimen as fig. 4, cardinal view showing the overarching

beak and flat high area; locality same as for figs. 1, 2, and 7.

Pterinea laxata Williams.

Figs. 5 and 5a. Molds of the interior of a left and a right valve, introduced here for

comparison with corresponding valves of Cliopteria (figs. 7 and 2).

Shales at the head of Leighton Cove, Pembroke, Maine. Collected

by C. L. Breger.

Streptotrochus carinatus Williams.

Fig. 8. An exfoliated specimen showing the interior surfaces of the whorls with

angular carinse near the outer sulcus. Magnified 2 diameters. Shales in

the cove on west side of Shackford Point on Moose Island, Eastport, Wash-

ington County, Maine.

Streptotrochus sulcatus Williams.

Fig. 9. A partially exfoliated specimen, magnified 2 diameters, showing the revolv-

ing furrow and the concentric surface lines; collected by H. S. Williams.

Locality same as fig. 5.

Eurymyella convexa Williams.

Fig. 10. Mold of the interior of a left valve, natural size, showing the anterior mus-

cular scar, umbonal and pedal scars, and, obscurely, a cardinal tooth under

beak and a short oblique posterior tooth near hinge extremity. Salt

Works, Eastport. Collected by N. S. Shaler.

Eurymyella denbowensis Williams.

Fig. 11. A mold of the interior of front part of a right valve, natural size, showing the

anterior muscular scar, umbonal and pedal scars, and the small oblique

cardinal tooth under the beak. Southeast comer of Denbow Point, forming

the northern extremity of Denbow Neck, Lubec Township, Washington

County. Collected by C. L. Breger.

14. A nearly complete left valve, partially exfoliated, showing the anterior and

pedal scars, the flattened cardinal area without lateral cardinal teeth, and

the surface markings.

Locality same as fig. 11.

St'eptotro<Jius regularis Williams,

Fig. 12. An uncrushed specimen, showing the outer surface of the shell and the eub-

regular convexity of the body whorls. Magnified 2 diameters. Collected

by H. S. Williams.

Locality same as fig. 8.

Streptotrochus ione Williams.

Fig. 13. A nearly perfect shell, showing the carination on the next to last whorl and

sulcus on outer whorl and surface markings. Magnified 2 diameters. Col-

lected by H. S. Williams.

Locality same as fig. 8.
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JAPANESE SHORE FISHES C^OLLECTED B^' THE UNITED
STATES BUREAU OF FISHERIES STEAMER "ALBA-
TROSS" EXPEDITION OF 1906.

By John Otterbein Snyder,

Of Stanford University, California.

This report deals mainly with the collections made by members*
of the U. S. Bureau of Fisheries steamer Albatross expedition of

1906, who were detached from the ship and intrusted with a study of

the shore fishes of Japan. It was intended that the shore i)arty

should direct its attention to the species inhabiting the tide pools

and shallow water immediately offshore, and accordingly collecting

stations were occupied where the coast was of such a nature that

large areas were exposed at low tides, and where markets of con-

siderable size were within reach. These stations included Hakodate,

Mororan, and Otaru in Hokkaido, Same, j:\ikawa, Misald, and Shimizu
on the eastern coast of Hondo, and Kagoshima, Akune, and Tane-
gasliima near the southern end of Kiusiu. A trip was also made to

Okinawa, one of the Riu Eau Islands, the results of which appear in a

separate report.^

Tliere are remarkabh' rich collecting grounds near Mororan, Misaki,

and Tanegasliima, where one finds small, quiet bays with sandy or

muddy bottoms and gently sloping beaches, together wdth broad

expanses of open coast where the waves have worn innumerable pot-

holes and large pools in the surface of the soft rocks. Small fishes

often fairly swarm in these pools ^ and at low tide may be seen quietly

swimming about or darting here and there among the broken rocks,

corals, or masses of algse. A good representation of the fish fauna

of Japan may be secured at these places, the fishes of Mororan con-

« The shore work was mainly done by the writer and Mr. Michataro Sindo, a student of Stanford I'niver-

versity, who is an enthusiastic collector and a good naturalist. Profs. S. Nozawa, S. Saito, and K. Otakl

were each a volunteer member of the party for a time, and rendered valuable assistance.

« Proc. U. S. Nat. Mu3., vol. 42, p. 487.

' For example, a pool near Mi.saki, roughly measuring 19 feet in circumference and 3 feet at itsdcepest part,

contained 12.3 specimens representing 16 diiTerent species. The pools in the \1cinity of Misaki appear to

support an unusually large number of species, and in addition to a rich native fauna there are many strag-

glers from the tropics, the young of various Chxlodonts, Pomacentridn, Tcuthids, and others which appear
to have drifted northward in the Kurosiwo far beyond a point where the species are able to maintain
themselves.

Proceedings U. S. National Museum, Vol. 42—No. 1909.
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sisting largely of northern species related to those of the Kuriles and

Kamchatka, those of Misaki and the great Tokyo market being

typically Japanese, while at Tanegashima and Kagoshima the fauna

is more tropical, many of the species ranging to the Philippines,

East Indies, and the South Seas.

Care has been taken throughout the paper to designate species

which are represented by individuals purchased m the markets,

although it is quite probable that all such were taken by the local

fishermen. The color notes were made from living examples, unless

otherwise stated. The drawings were made by Messrs. William S.

Atkinson and Sekko Shimada. The descriptions of the new species

were published in previous volumes of these proceedings.

The writer wishes to express his appreciation of the interest shown

by the Japanese officials with whom he came in contact, by the officers

connected with the Imperial bureau of fisheries at various stations,

especially Otaru, Tokyo, and Tanegashima, and by members of the

zoological faculty of the Imperial University and the Misaki Bio-

logical station.

The writer is indebted to Dr. Charles H. Gilbert, naturalist in charge

of the expedition, for many valuable suggestions. Dr. David Starr

Jordan has been frequently consulted in matters pertaining to

nomenclature.

Family PETROMYZONID^.
ENTOSPHENUS JAPONICUS (Von Martens).

One very small example from Yamaguchi.

LAMPETRA PLANER! (Bloch).

Young examples of this species were collected in the Ishikara River

at Sapporo.

Family HETERODONTIDiE.

HETERODONTUS JAPONICUS (Dumeril).

Misaki market.

Family SCYLLIORHINIDiE.

HALJELURUS RUDIS (Pietschmann).

A specimen from Hakodate measuring 420 miUimeters has the

white spots conspicuous on the posterior parts only.

Family GALEIDiE.
MUSTELUS MANAZO Bleeker.

Otaru, Hakodate, and Kagoshima markets.

One example 4 A feet long was seen and carefully identified in the

Hakodate market. A large specimen was also noted in the market

at Tokyo.

TRIAKIS SCYLLIUM Muller and Henle.

Tokyo and Misaki markets.
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Family SPIIYRXID/E.
SPHYRNA ZYGiENA (Linnaeus).

Tokyo market.
Family ^flTSUKURINID^.

MITSUKURINA OWSTONI Jordan.

After examining a figure of this species several fishermen at

Mororan stated that it has been taken there.

Family SQUALID^.
SQUALUS MITSUKURH Jordan and Snyder.

Mororan, Tomakomai, and Misaki markets.

Young examples have a row of wliite spots along the sides, each as

long as the pupil. A spot similar to these is on the upper surface

near base of first dorsal spine, another a little beyond base of fin, and
a third below base of second spine.

ETMOPTERUS LUCIFER Jordan and Snyder.

Reported by fishermen as being occasionally caught near Mororan.

Family SQUATINID^.
SQUATINA JAPONICA Bleaker.

Many large examples in the Tokyo market were said to have been
caught b}' local fishermen.

Family NARCOBATID^.
NARKE JAPONICA (Temminck and Schlegel).

^lisaki and Kagosliima markets. Said to be rarely seen.

Family RAJID.E.

RAJA MEERDERVOORTI Bleeker.

Otaru, Mororan, and Hakodate markets.

DISCOBATUS SINENSIS (Bloch and Schneider).

Tokyo market.
Family DASYATID^.

DASYATIS AKAJEI (Muller and Henle).

Otaru, Shiogama, Tokyo, and Msaki markets.

One example has two strong spines in the tail, one immediately

behind the other; the back without thorny spines.

Color m life: Dorsal surface gray, growmg yellowish toward the

edges of (hsk; edges of snout, a narrow region below eyes, sides of

tail, and edges of ventrals orange; ventral surface dead wliite, with

six misymmetrically arranged orange spots on the belly; edge of disk

on under side, including snout and ventrals, bright orange.

PTEROPLATEA JAPONICA Temminck and Schlegel.

Tokyo market.

UROLOPHTJS FUSCUS Garman.

Tokyo market.

20441°—Proc.N.M.vol.42—12 26
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Family ACIPENSERIDiE.

ACIPENSER MIKADO! Hilgendori.

Otaru and Hakodate markets.

A specimen from Otaru, 526 millimeters long, has 10. dorsal, 30

lateral, and 8 ventral plates. A stuffed skin from Hakodate 1,580

millimeters long has 10 dorsal, 33 lateral, and 9 ventral plates (8 on
one side). Interposed between some of the larger dorsal plates are 5

smaller ones, 3 of which have reached a considerable size and with

some additional growth might be enumerated with the others.

The following measurements are of the Otaru example: Head, 3.4

in length to base of caudal; depth, 7; depth caudal peduncle, 8.8 m
head; snout, 1.7; eye, 14.5; interorbital space, 3.4; length pectoral,

2.2; height dorsal, 4.7; height anal, 4.2; length caudal, 1.3.

Family PTEROTHRISSID^E.

PTEROTHRISSUS GISSU Hilgendorf.

Tokyo market.

Family ALBULID^.
ALBULA VULPES (Linnseus).

Kagosliima market.

Family DOROSOMATID.E.

KONOSIRUS PUNCTATUS (Temininck and Schlegel).

Tokyo, Misaki, and Kagoshima markets.

FamUy CLUPEID^.

STOLEPHORUS JAPONICUS (Houttuyn).

Nagasaki market.

AMBLYGASTER MELANOSTICTUM (Temminck and Schlegel).

Otaru, Mororan, Tomakomai, Hakodate, and Misaki; taken near

shore in the seine.

SARDINELLA ZUNASI (Bleeker.)

Specimens were collected in the harbor at Nagasaki with the sur-

face net at night. The following proportional measurements are

from examples 120 millimeters long: Head, 4.2 in length to base of

caudal; depth, 3.3; depth caudal peduncle, 9.5; eye, 2.7 in head;

snout, 4.2; maxillary, 2.3; interorbital space, 4; D., 16; A., 18;

scales in lateral series, 40. There is a single row of very minute teeth

on each palatine bone, and a similar row on the hypobranchials, the

tongue being naked. Adipose eyelids are present and well developed.

CLUPEA PALLASII Cuviei and Valenciennes.

Otaru market; Tomakomai with seine.
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Family ENGRAULID/E.
ENGRAULIS JAPONICUS Temminck and Schlegel.

Otarii, Misaki, and Hakodate markets; Otaru, with the seme.

Family SALMONID^.
PLECOGLOSSUS ALTIVELIS Temminck and Schlegel

Tokyo and Tsurga markets.

Family SALANGID^.
SALANX MICRODON Bleeker.

Same; taken in small seine.

Family AKGENTINID.E.

OSMERUS DENTEX Steindachner.

Tomakomai, seine; Hakodate and Mororan markets.

MESOPUS OLIDUS (Pallas).

Mori and Tomakomai, with the seine; Hakodate market.

There appears to be no chfference between tiiis species and M.
japonicus. The ventrals show some slight variation in position.

Some specimens have been found with 9 dorsal and 12 or 13 anal

rays, and also with 10 dorsal and 13 to 15 anal rays. The dorsal

rays number from 9 to 13, the anal 12 to 15.

Family SYNODONTID/E.

SAURIDA ARGYROPHANES (Richardson).

Tokyo market; Shimizu and Kagoshima, where specimens were
seined near shore.

SYNODUS JAPONICUS (Houttuyn).

Misaki market.

TRACmNOCEPHALUS MYOPS (Forster).

Otaru, Tokyo, and ^lisaki markets; seined near shore at Shimizu

and Kagoshima.

Family SU.URID.E.

PARASILURUS ASOTUS (Linnaeus).

Tokyo market; Takamatsu R., Akune.

LIOBAGRUS REINI Hilgendort.

Yaniaguclii.

PLOTOSUS ANGUILLARIS Lac6p6de.

Misaki, Kagosliima, and Tanegashima pools.

IndiAniduals about 350 millimeters were usually abundant in the

more sliallow, sandy pools. In life they were brownish black,

lighter and tinted with golden below; yellow lateral stripes; fins

tinged ^vdth golden brown.



404 PROCEEDmGS OF THE NATIONAL MUSEUM. vol. 42.

Family COBITID^.

MISGURNTJS ANGUILLICAUDATUS (Cantor).

Hakodate and Tokyo markets; Takamatsu R., Akune.

Specimens from Hakodate and Akune were very slender while

those from Tokyo were deep and fat. There are often 8 rays in the

dorsal and 7 in the anal.

COBITIS TAENIA Linnaeus.

Nanao; Yamaguchi. In ditches near the rice fields.

ORTHRIAS OREAS Jordan and Fowler.

Thirty-two specmens of this species were collected in the Ishikari

River at Sapporo. The head measures about 4.4 in the lenght to

base of caudal; depth 6.5. There are 8 rays in the dorsal and 6 in the

anal. The edge of the caudal is slightly emarginate and the upper

and lower lobes are rounded.

FamUy CYPRINH)^.

CARASSIUS AURATUS (Linnasus).

Niigawa; Same; Takamatsugawa, Akune; Yamaguchi ;Dogo Island.

HEMIBARBUS BARBUS (Temminck and Schlegel).

Near Tokyo.

LEUCOGOBIO MAYADiE (Jordan and Snyder).

Yamaguchi.

PSEUDOGOBIO ESOCINUS (Temminck and Schlegel).

Yamaguchi.

ZEZERA mLGENDORFI (Ishikawa).

Yamaguchi; 3 specimens.

ACHEELOGNATHUS LANCEOLATUM (Temminck and Schlegel).

Yamaguchi.

ACHEILOGNATHUS LIMBATUM (Temminck and Schlegel).

Niigawa; Same.

ZACCO PLATYPUS (Temminck and Schlegel).

Takamatsugawa, Akune.

ZACCO TEMMINCKI (Temminck and Schlegel).

Yamaguchi.

RICHARDSONIUS HAKUENSIS (Giinther).

Otaru market; Sapporo; Tomakomai; Hakodate market; Niigawa,

Same; Aikawa; Dogo Island.
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Family LEPTOCEPHALID/E.

The following key will serve to distinguish the Japanese species of

the genus Leptocephalus.

a' Dorsal fin beginning at a point above or anterior to base of pectoral.

6' Tail short, rather blunt, not more than 3.5 times length of head; dorsal and anal

with black borders throughout,

c' Pectorals pointed; eye small, 5.5 in head; fins narrowly bordered with

black anagn.

J.2 Pectoral rounded; eye large, 4.7 in head; fins broadly and indistinctly bor-

dered with l)lack favirostris.

b' Tail long, very slender and pointed, about 4.5 times length of head; dorsal and

anal with black borders only posteriorly retrolinctus.

a? Dorsal fin beginning behind base of pectoral.

d' Dorsal fin beginning at a point above or slightly anterior to middle of pectoral.

e^ Maxillary long, extending to posterior border of orbit.

P Dorsal and anal with black margins throughout; tip of tail

black riuHuanus.

/2 Dorsal and anal with black margins only on posterior parts; tip of tail

white megastomus.

e^ Maxillary short, not extending beyond posterior edge of pupil.

9' Pectoral pointed; dorsal and anal with black margins posteriorly

nystromi.

g^ Pectoral broadly rounded; dorsal and anal immaculate, .heterognathos.

<P Dorsal fin beginning at a point behind middle of pectoral.

h^ Dorsal and anal with black borders,

i' Lateral line with distinct whitish spots, as wide as the interspaces,

one for each pore myriaster.

P Lateral line without white spots.

/ Maxillary extending to posterior border of orbit; pectorals

pointed kiusiiianiLS

.

p Maxillary extending only to posterior border of pupil; pec-

torals rounded erebennus.

h^ Dorsal and anal light, without black borders japonicus.

LEPTOCEPHALUS ANAGO (Temminck and Schlegel).

Misaki and Tokyo markets.

The dorsal is usually inserted directly above base of pectoral,

altltougli cases are sometimes seen where it is a little anterior or

posterior.

LEPTOCEPHALUS FLAVIROSTRIS Snyder.

Plate 51, fig. L

Leptocephalus flavirostris Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 93.

Misaki; said to have come from near shore.

LEPTOCEPHALUS RETROTINCTUS Jordan and Snyder.

Kagosliima market. This may be easily distinguished among
other Ja})anese species by the very long pointed tail with its dense

black fins.

LEPTOCEPHALUS MEGASTOMUS (GUnther).

Yokohama market.
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LEPTOCEPHALUS NYSTROMI Jordan and Snyder.

Tokyo and Kagoshima markets.

It is scarcely probable that this species and L. heterognathus ^ are

synonymous, as suggested by Jordan and Kichardson.^ L. nystromi

has long, pointed pectorals, and the dorsal and anal have black

borders in the region of the tail. In L. heterognatlius the pectorals

are broadly rounded and the vertical fins are immaculate.

LEPTOCEPHALUS MYRIASTER (Brevoort).

Hakodate and Tokyo markets; seined in shallow water at Shiogama.

LEPTOCEPHALUS KIUSIUANUS Jordan and Snyder.

Misaki market.

LEPTOCEPHALUS EREBENNUS Jordan and Snyder.

Many specimens procured in the pools at Misaki.

Head, 1.6 in the trunk; head and trunk, 1.6 in tail; lower jaw
usually equal to the upper in length, sometimes slightly included;

maxillary, 2.5 in head; distance from gill opening to origin of dorsal,

2.3 in head; height of dorsal, 6 in head. Pectorals very broad;

rounded in outline. Dorsal inserted near a point above tip of pec-

toral; sometimes an eye's diameter before or behind it.

Family ^lURiENESOCID^E.

MURSNESOX CINERSUS (Forskal).

Kagoshima.

Family OPHICHTHYID.^.

OPmCHTHUS ASAKUS.S; Jordan and Snyder.

A specimen examined in Yokahama had the origin of the dorsal

above the anterior third of the pectoral.

PISOODONOPHIS ZOPHISTIUS Jordan and Snyder.

JMisaki pools; Kagoshima market.

The dorsal and anal increase in height just before reaching tip of

tail.

MICRODONOPHIS ERABO Jordan and Snyder.

One specimen obtained in a pool near Misaki. The original descrip-

tion of this species errs in stating that the head and trunk are a little

shorter than the tail, the opposite being true. A young specimen from

a pool at Misaki, apparently belonging to this species, was bright

grayish olive in life, the dorsal bordered by pearly blue.

Family ANGUILLID.E.

ANGUn-LA JAPONICA Temminck and Schlegel.

Mororan, Shiogama, Tokyo, JMisaki, and Kagoshima markets;

seined near mouth of river at Akune.

1 Bleaker, Vijf. Bijd. Ichthyol. Japan, p. 9, pi. 3, fig. 1.

^ » Fishes Formosa, Mem. Carnegie Mus., vol. 4, p. liz.
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Family MUEiENID^E.

GYMNOTHORAX KIDAKO (Temmlnck and Schlegel).

Misaki Market; Tanegashima pools,

GYMNOTHORAX RETICULARIS Bloch.

Kagosluma market.

GYMNOTHORAX LAYSANUS (Steindachner).

One specimen from a tide pool at Tanegashima belongs without

doubt to this species.

GYMNOTHORAX ODIOSUS Snyder.

Plate 51, fig. 2.

Gymnothorax odiosus Snyder, Proc. U. S. Nat. Mus., vol. 35, 1903, p. 94.

A rather characterless species, with a heavy body, a short tail, and
a high dorsal.

One specimen from Kagosliima.

AEMASIA LICHENOSA Jordan and Snyder.

An example from the pools at Misaki, measuring 380 millimeters,

agrees with specimens previously described except for a slight dif-

ference in the length of the head, wliich is contained 2,7 times in the

trunk, 7.5 in the total length. The teeth are markedly short and

blunt in this specimen, A smaller individual was secured in the same
locality.

Family POECILIID/E.

ORYZIAS LATIPES (Temmlnck and Schlegel).

Shiogama; Yamaguchi; Akune; Nanao; Dogo Island; in small

streams and ditches.

Family PEGASID.E.

PEGASUS UMITENGU (Jordan and Snyder).

One small example dipped from surface near Shimizu.

Family SYNGNATHID.E.

SYNGNATHUS SCHLEGELI Kaup,

Mori; Same; Misaki; taken near shore with a small seine.

SYNGNATHUS YOSHI (Snyder).

Plate 51, fig. 3.

Siphostoma yoshi Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 597.

CORYTHROICHTHYS TANAKiE Jordan and Starks.

Tanegashima; many females and a few males were taken in the

pools. A woll-developed anal fin is present. The males have larger

head tentacles than the females, whde there are rows of tentacles

present along the lateral ridges of the body in both sexes.
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CORYTHROICHTHYS QUINQUARIUS Snyder.

Plate 52, fig. 1.

Corythroichthys quinquarius Snyder, Proc. U. S. Nat. Mua., vol. 40, 1912, p. 526.

Tanegashima, Japan.

Thirteen specimens, one male and twelve females, were secured by
seining in shallow water. All are much alike in color. The dorsal

covers 6.5 to 7 rings. The dorsal rays number from 26 to 28.

TRACHYRHAMPHUS SERRATUS (Temminck and Schlegel).

Misaki; one specimen from a pool.

UROCAMPUS RIKUZENIUS Jordan and Snyder.

One specimen was taken in Matsushima Bay where the species was
first seen. In this example the dorsal fin is confined to 4 rings.

Otherwise it is like the type.

MICROPmS OCELLATUS Snyder.

Tanegashima pools, where the species appear to be rare.

MICROPHIS BRACHYURUS (Bleeker).

Three specimens taken with the seine near shore at Tanegashima

do not appear to differ from Samoan examples.

HIPPOCAMPUS JAPONICUS Kaup.

Shiogama; Tsuruga.

HIPPOCAMPUS MOHNIKEI Bleeker.

Misaki.

HIPPOCAMPUS CORNATUS Temminck and Schlegel.

Misaki.
Family AULOKHYNCHID.E.

AULICHTHYS JAPONICUS Brevoort.

Hakodate, Shiogama, and Misaki; collected with the seine.

In life dark brown or dark olive above, brassy below ; small pearly

spots along the sides.

Family FISTULAKIIDiE.
FISTULARIA PETIMBA Lacepede.

JViisaki market; Shimizu, seined in shallow water.

The interorbital area is almost flat; ridges and serrations weak.

FISTULARIA SERRATA Cuvier.

Shimizu ; collected with the seine in shallow water.

The specimens identified with this species have a deeply concave

interorbital area, the ridges of the snout more pronounced and the

serrations of the same better developed. The body is deeper, the

caudal peduncle broader, and the lateral line much more strongly

armed posteriorly. The snout is longer, deeper, and heavier.

Family GASTEROSTEID^.
GASTEROSTEUS CATAPHRACTUS (Pallas).

Tomakomai.

PYGOSTEUS TYMENSIS (Nikolsky).

Sapporo; Tomakomai; taken in fresh water with the seine.
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Family EXOCOETIDiE.

CYPSELURUS AGOO (Temmlnck and Schlegel).

Aikawa and Tokyo markets,

CYPSELURUS POECILOPTERUS (Cuvier and Valenciennes).

Three specimens idcntiiied with this species were found in the

market at Tolcyo. The pectorals have elongate, blackish spots with

dusky borders, arranged in transverse rows which become more or

less zigzag near the end of the fin. The membranes "of the lower 5 or

6 rays are unspotted. The other fins are immaculate or slightly

dusky. The tip of the pectoral is formed by the third ra}^; the first

ray is sim})le, the second branched and longer, its tip being about

half way between that of the first and third. Head, 4.6 in length to

base of dorsal; dej)th, 4.8; depth caudal peduncle, 2.7 in head; eye,

2.5; snout, 42; interorbital space, 2.5; D. 12; A. 8; P. 16.

Family IIEMIRHAAIPHIDiE.

HYPHORHAMPHUS SAJORI (Temminck and Schlegel).

Otaru; Kagoshima.

The following measurements were made from a specimen 300 milli-

meters long: head, 4.9 in the length to base of caudal; head from

lower jaw, 3.3; depth, 9; snout, 2.4 in head; eye, 5; interorbital

space, 4.5. One 140 millimeters long measures as follows: head, 4.5;

head from lower jaw, 2.5; depth, 11; snout, 2.5 in head; eye, 4.5;

interorbital space, 4.2.

Many small specimens were dipped from the surface at Otaru,

having been attracted by the sliip's lights.

Family ESOCID^E.

TYLOSURUS ANASTOMELLA (Cuvier and Valenciennes).

Echigo, Tokyo and Kagoshima markets.

TYLOSURUS GIGANTEUS (Temminck and Schlegel).

Kagoshima market.

Family SPHYRAENID^.
SPHYRAENA JAPONICA Cuvier and Valenciennes.

Tokyo and Kagoshima markets.

SPHYRAENA PINGUIS (Giinther).

Hakodate market.

Doctor Jordan recognizes 3 species of Sphyraena in Japan, so])a-

I'ating them thus:

Scales about 95 pinguis.

Scales 110 to 125.

Fins pale, ventrals behind dorsal japonicais^

Fins black, ventrals before dorsal nigripinnia.

Specimens of S. nigripinnis were not seen.
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Family IWGILIDM.
MUGIL CEPHALUS Linnaeus,

Misaki pools ; Tokyo market.

LIZA H^MATOCHILA (Temminck and Schlegel).

Tokyo market.

Family MONOCENTRIDiE.

MONOCENTRUS JAPONICUS Houttuyn.

Misaki.

Family BERYCIDiE.
BERYX SPLENDENS Lowe.

Misaki.

Family TRACHICHTHYID^.
GEPHYROBERYX JAPONICUS (Doderlein).

Shimizu market.

HOPLOSTETHUS MEDITERRANEUS Cuvier and Valenciennes.

Kagoshima market.

Family HOLOCENTRIDiE.
HOLOCENTRUS RUBER (Forskal).

Tanegashima.

HOLOCENTRUS SAMMARA (ForskSl;.

Tanegashima. The lateral stripes are pale but the dorsal spot is

jet black.

MYRIPRISTIS MACROLEPlS Bleeker.

Tanegashima market.

Family POLYMIXIIDiE.
. POLYMIXIA JAPONICA (Steindachner.)

I Shimizu market.

Family SCOMBRIDiE.
SCOMBER JAPONICUS Houttuyn.

Otaru and Hakodate markets.

EUTHYNNUS PELAMIS (Linnaeus).

Misaki market.

EUTHYNNUS ALLETERATUS (Rafinesque).

Tokyo and Kagoshima markets.

Family RUVETTID^.
ACANTHOCYBIUM SOLANDRI (Cuvier and Valenciennes).

Misaki market.

JORDANIDIA RAPTORIA Snyder.

Plate 52, fig. 2.

f
Jordanidia raptoria Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 527.

.Tanegashima market.
L.—-— -
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Family TRICHIUKIDiE.
TRICmURUS JAPONICUS Temminck and Schlegel.

Tokyo and Kagoshima markets.

Color in life, bright silvery \dth metallic reflections; the fins

transparent.

TRICraURUS HAUMELA (ForskSl).

Tokyo market.

Two orange stripes along the sides, the lower bordering the lateral

line.

Family CARANGID^.
SCOMBROmES ORIENTALIS (Temminck and Schlegel).

Kagoshima market.

SERIOLA AUREOVITTATA Temminck and Schlegel.

Aikawa, Misaki, Tsuruga, and Kagoshima markets.

Several specimens are identified with doubt as the above species.

SERIOLA PURPURASCENS Temminck and Schlegel.

Tokyo, Misaki and Kagoshima markets.

DECAPTERUS MUROADSI (Temminck and Schlegel).

Tokyo and Misaki markets.

TRACHURUS JAPONICUS (Temminck and Schlegel).

Otaru, Hakodate, Aikawa, Tokyo, Misaki, and Kagoshima markets.

CARANX EQUULA Temminck and Schlegel.

A specimen 170 millimeters long from Kagoshima has 6 or 7 very

faint dark bars extending do%\Tiward from the darker upper half of

the body. These bands are more prominent on smaller examples.

CARANX DELICATISSIMUS Doderlein.

One example from Misaki apparently belongs to this species.

CARANX FLAVOC^RULEUS Temminck and Schlegel.

Kagoshima market.

Examples of tliis species may be easily distinguished from those

of C. ignohilis, which they resemble, by the sharper snout. The
young of C. jiavocaeruleus are conspicuously barred.

CARANX IGNOBILIS (Forskal).

Kagoshima market.

The specimens here identified as C. ignohilis appear to agree in all

details of structure with those from Hawaii described and figured by

Jordan and Evermann.'
CARANX ARMATUS (Forskll).

Kagoshima market.

ALECTIS CILIARIS (Bloch).

Misaki market.

Wlien compared with examples of A. major from Formosa, speci-

mens of this species may be recognized at a glance by the heavier

body, smaller head, which is much broader between the eyes, and_

the darker doi-sal surface with the distinct curved lateral bands.

' I'ishes, Hawaii, p. 18S, fig. 72.



412 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

Family LEIOGNATHID^.
LEIOGNATHUS ARGENTIUM Lacepede.

Suruga market.

LEIOGNATHUS RIVULATUM (Temminck and Schlegel).

Kagoshima market.

Family hAMFRlDM.
LAMPRIS REGIA Bonnaterre.

A large specimen was examined in the Aomori market. The
color was dark bluish gray, growing lighter and becoming silvery

beneath ; body with small white spots with dusky borders ; fins and

lips bright red. D. 49; A. II, 36; P. 18; V. 15. The Japanese name
is Momho.

Family STROMATEID^.
PSENOPSIS ANOMALA (Temminck and Schlegel).

Tokyo market.

Family PEMPHERIDiE.
CATALUFA UMBRA Snyder.

Plate 52, fig. 3.

Catalu/a umbra Snyder, Proc. U. S. Nat. Miis., vol. 40, 1912, p. 528.

One specimen from Misaki.

Family CHEILODIPTERIDiE.

APOGONICHTHYS CARINATUS (Cuvier and Valenciennes).

Shimizu market.

AMIA NIGRA (Doderlein).

Shimizu and Kagoshima markets.

AMIA MARGINATA (Doderlein).

Kagosliima market.

AMIA UNICOLOR (Doderlein).

One small specimen from the pools at Tanegashima. In life the

body is strongly suffused with bright red, the color more intense and

clear on the fins. The first dorsal spine is minute and almost con-

cealed beneath the scale preceding it.

AMIA LINEATA (Temminck and Schlegel).

Tokyo market; Misaki pools; Nanao market.

AMIA SEMILINEATA (Temminck and Schlegel).

Misaki pools; Shimizu, seined in shallow water.

AMIA NOTATA (Houttuyn).

Kagoshima market; Tanegashima pools.

AMIA KIENSIS (Jordan and Snyder).

Seined in shallow water near Sliimizu.

SCOMBROPS BOOPS (Houttuyn).

vTokyo market.
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Family AMBASSID^E.

AMBASSIS LAFA Jordan and Seale.

Young examples of this species measuring about 45 millimeters in

length were taken in the pools at Tanegashima. They appear to be

like Samoan examples in every particular except that the eye is

somewhat larger and the third dorsal spine is slightly longer.

Family KUHLIID^.

BOULENGERINA T^ffiNTDRA (Cuvier and Valenciennes).

Misaki and Tanegashima pools.

It appears that the young only live in the pools, tiio specimens

there found usually measuring about 50 millimeters.

Family SERRANIDJ<:.

MALAKICHTHYS GRISEUS Doderlein.

Kagoshima market. Three specimens. The pectorals extend to

origin of anal fin.

LATEOLABRAX JAPONICUS (Cuvier and Valenciennes).

Tokyo, Misaki, and Kagoshima markets.

BRYTTOSUS KAWAMEBARI (Temmincli and Schlegel).

Yamaguchi.

STEREOLEPIS ISCmNAGI (Hllgendort).

Young examples from the markets at Otaru and Hakodate.

AtJLACOCEPHALUS TEMMINCKI Bleeker.

One example from the market at Shimizu.

EPINEPHELUS CHLOROSTIGMA (Cuvier and Valenciennes).

Kagoshima market.

EPINEPHELUS CRASPIDURUS Jordan and Richardson.

Kagoshima market.

EPINEPHELUS AKAARA (Temmlncli: and Schlegel).

Tokyo market.

The teeth become more numerous with increasing age, the patch of

fine teeth present on the anterior part of the jaws of younger indi-

viduals growing wider and extending backward as the body increases

in size. The maxillary extends far beyond the orbit in large examples
while in smaller ones it scarcely reaches it.

One specimen has 4 rather definite dark, saddle-shaped bars on the

back.

EPINEPHELUS FARIO (Thunberg).

The young of what appears to be this species were taken at Misaki.

There are 2 well marked black blotches at the base of the spinous

dorsal.
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EPINEPHELUS EPISTICTUS (Temminck and Schlegel).

A specimen from Misaki measuring 380 millimeters, differs in color

from that figured by Jordan and Richardson. There are 2 sharply

defined, dark stripes passing backward from the eye, one to the upper

edge of the pectoral where it ends, the other midway between the

latter and angle of opercle, from where it turns downward and then

extends backward as a row of small, closely apposed spots along the

side of body to base of caudal. A stripe originates on upper edge of

opercle and extends along body to caudal; like the above, after

leaving the head, it is made up of spots more or less closely apposed,

and posteriorly it is broken up into reticulations. Above these fairly

definite stripes are numerous spots, each of which is about as large

as a scale. A dusky band, narrow in front and broadening posteriorly

extends along side of head just above maxillary to edge of preopercle.

EPINEPHELUS PCECILONOTUS (Temminck and Schlegel).

Misaki market. One specimen has 15 dorsal rays. The color

pattern is that illustrated by Temminck and Schlegel, the dark region

of the spinous dorsal extendmg downward on the back forming a

large oval spot not connected with the longitudinal stripes.

EPINEPHELUS MOARA (Temminck and Schlegel).

Misaki pools; Shimizu market.

EPINEPHELUS SEPTEMFASCIATUS (Thunberg).

Misaki.

EPINEPHELUS CffiRULEOPUNCTATUS (Bloch).

Tanegashima pools.

CHELIDOPERCA HIRUNDINACEA (Cuvier and Valenciennes).

One specimen from Tanegashima.

ANTHLAS MARGARITACEUS Hilgendorf.

Three specimens measuring about 100 millimeters in length were

taken in a pool at Misaki. There is a dense, black blotch on the

posterior part of spinous dorsal. The species is said to inhabit deep

water, its occurrence in a pool being unusual.

PSEUDANTHIAS VENATOR Snyder.

Plate 53, fig. 1.

Pseudanthias venator Snyder, Proc. U. S. Nat. Mua., vol. 40, 1912, p. 529.

One specimen from the Kagoshima market. This species is some-

what like Anthias nohilis lately described by Franz,^ but its maxillary

is broader and longer, the spinous dorsal is much lower, and there are

other differences including color pattern.

SAYONARA SATSUM.S; Jordan and Scale.

Two specimens from the Kagoshima market.

> Abh. der Math. Phys. Klasse der k. bayer. Akademie der Wissenschaften, vol. 4, 1910.



NO. 1909. JAPANESE SHORE FISHES—SNYDER. 415

Family THERAPONID/E.

THERAPON OXYRHYNCHUS Temmlnck and Schlegel.

Tokyo, Shimizu, and Kagosliima markets; Akune, where speci-

mens were secured with the seine.

THERAPON SERVUS Bloch.

Several specimens from the market at Kagosliima.

PLECTORHYNCHUS PICTUS (Thunberg).

One small specimen from the market at Kagosliima.

PARAPRISTOPOMA TRILINEATA (Thunberg).

Tokyo and Misaki markets.

Family SPARID^E.
SPARUS LATUS Houttuyn.

Tokyo and Kagosliima markets.

SPARUS ARIES Temminck and Schlegel.

Tokyo market; Shimizu; Kagosliima.

TAIDS TUMIFRONS Temminck and Schlegel.

Kagosliima market.

EVYNNIS CARDINALIS (Lacepede).

Aikawa, Misaki, Tokyo, and Kagoshima markets; also observed

in the markets of Otaru, Mororan, and Hakodate, where specimens

shipped from the south were offered for sale.

GYMNOCRANIUS GRISEUS (Temminck and Schlegel).

Tokyo, Misaki, and Nagasaki markets.

ENTHYOPTEROMA VIRGATUM (Houttuyn).

Tokyo and Kagoshima markets; Shimizu, with the seine.

ENTHYOPTEROMA BATHYBroM (Snyder).

Nemipterus hathyhius Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 532,

vol. 41, p. 566, fig. 6.

Kagoshima market.

Family KYPHOSID^.
GIRELLA PUNCTATA Gray.

Misaki, Akune, Kagoshima, and Tanegashima pools. Common in

the pools at Akune, where it is associated with G. melanicJiihys, a

species not represented in such large numbei'S.

GIRELLA MELANICHTHYS (Temminck and' Schlegel).

Tokyo market; Misaki pools; Akune and Tanegashima.

A specimen 3G0 millimeters long from the Tokyo market has 15

dorsal spines, 64 scales in the lateral series, and a broad dusky edge

on the opercle.

GIRELLA MEZINA Jordan and Starks.

Small examples were taken in the Misaki pools.
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Family GERRID^.
XyST.S:MA ERYTHROURUM (Bloch).

Tanegashima pools.

Family SCIAENID^.

SCIiENA MlTSUKURn (Jordan and Snyder).

Tokyo market.

SCUENA SCHLEGELI (Houthiyn).

Kagoshima market-

Family OPLEGNATHID^.
OPLEGNATHUS FASCIATUS (Temminck and Schlegel).

Hakodate and Tokyo markets; Tanegashima pools.

Family HISTIOPTERID^.

EVISTIAS ACUTIROSTRIS (Temminck and Schlegel).

Tokyo market.

mSTIOPTERUS TYPUS Temminck and Schlegel.

One specimen seen in the Tokyo Market, where it is said to be rare.

Family PRIACANTHID^.

PRIACANTHUS JAPONICUS Temminck and Schlegel.

Tokyo and Misaki markets.

PRIACANTHUS HAMRUR (Forskal).

Misaki. In life, brilliant red with a bright metallic sheen; the fins

darker, especially toward the tips. The bright color fades after

death, dark bars then appearing on the back. In life only the

merest trace of the bars is apparent.

Family MULLID^.
TTPENEOIDES TRAGULA Richardson.

Kagoshima market; Tanegashima pools.

Color in life : Body with a reddish brown lateral stripe, above which

it is light greenish with a brassy tinge, the scales variegated with

reddish brown; below, whitish, tinged with yellowish and greenish,

variegated with spots of brown and light cherry red; under parts

white; barbels orange; dorsals yellowish, clouded with brown and
cherry red; spinous dorsal with an orange spot; caudal lemon yellow,

barred with red, becoming darker below; deep brown on lower lobe;

ventrals and anal lemon yellow, indistinctly clouded with red;

pectorals barred with yellow and red.

UPENEOIDES SULPHUREUS (Cuvier and Valenciennes).

Kagoshima market.

UPENEOroES BENSASI (Temminck and Schlegel)

Misaki, Shimizu, and Kagoshima markets.
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Family APLODACTYLIDiE.
GONnSTlUS ZONATUS Cuvler and Valenciennes.

Misaki market.
Family POLYNEMID^.

POLYDACTYLUS AGONASI Jordan and McGregor.

Kagoshima market.

Family SILLAGINIDvE.

SILLAGO JAPONICA Temminck and Schlegel.

^lisaki, Tokyo, Shimizu, Kagoshima, and Tsuruga markets.

SILLAGO PARVISQUAMIS Gill.

Tokyo market.
Family LATILID^.

LAXaUS JAPONICUS (Houttuyn).

There are at least 2 distinct species of Latilus in Japan. One may
be recognized by its large eye (3.4 in head), and by the presence of a

narrow, black stripe which occupies a sharp, median ridge extending

from the interorbital area to the base of the dorsal. This is L. ruber

Kishinouye.^ The other has a much smaller eye (4.1 in head), while

the region of the occiput and nape is immaculate. It is quite probable

that the latter is L. japonicus, the species described by Houttuyn,'
Cuvier and Valenciennes,^ and by Temminck and Schlegel. Each
describes the color, not mentioning a black nuchal stripe. Temminck
and Schlegel' s figure * portrays the small eye and immaculate nape.

Jordan and Snyder also refer to this species.^

Doctor Kishinouye of the Imperial University furnishes the follow-

ing description of the color: "Pinkish, with many transverse yellow

bands on the side; 2 or 3 wavy, 3^ellow lines near to and parallel with

the posterior margin of the caudal; region betwen the occiput and
origin of dorsal pale gray."

The species appears to be rather rare. Two examples were secured,

one in the Tokyo market and the other at Shimizu.

LATILUS RUBER Kishinouye.

In a paper published in Japanese by Dr. K. Kishinouye® the

species distinguished by the black nuchal stripe and large eye is

described. The author furnishes the following translation

:

D. VIII, 15; A. 13; scales 7, 22; 67; vertebrae 24; head 4i in the total length; eye 3 in

length of head.

The tip of pectoral reaches a vertical from the fourth ray of dorsal, while the tip of

the latter, when depressed reaches a little beyond the base of the caudal fin. The

« Zoological Magazine, Tokyo, vol. 19, Feb., 1907.

» Holl. Maats. Wet. Harlem, vol. 20, 1872, p. 3n.
» L. argenlatus, Nat. des Poissons, vol. 5, p. 368, and vol. 9, p. 495.

< Fauna Japonica, pi. 28, flg. 2.

6 Proc. U. S. Nat. Mus., vol. 24, 1902, p. 489.

• Zoological Magazine, Tokyo, vol. 19, Feb., 1907.

20441°—Proc.N.M.vol.42—12 27



418 PROCEEDINGS OF TEE NATIONAL MUSEUM. vol. 42.

posterior end of the ethmoid appears as a long, narrow process between the anterior

part of the frontal bonea. The haemal process of the first caudal vertebra is strong,

nonflexible, and is curved a little anteriorly.

The color is bright red, with many transverse yellow bands. There are two longi-

tudinal yellow bands in the caudal fin. They originate at the base of the caudal and

gradually approach each other toward the posterior margin of the fin. On the upper
part of the fin there are two or three short, yellow bands, while the lower half is pale

blue. There is a median, black stripe between occiput and origin of dorsal, the lateral

boundaries of which are very distinctly marked. More of a literal species than the

preceding.

This is the species figured and described by Otaki, Fujita, and

Higurashi.^

Numerous specimens were secured in the Tokyo market. Two
were purchased at Kagoshima.

Family CEPOLID^.

CEPOLA SCHLEGELI Bleeker.

A specimen measuring 300 millimeters was found in the Tokyo
market.

Head, 9.2 in the length to base of caudal; depth, 12.5; snout, 5 in

head; eye, 3.3; maxillary, 2.3; width interorbital space, 5.3; D. 68;

A. 55; P. 19. The maxillary extends to a point below posterior border

of pupil. There is a single row of curved canine teeth in each jaw,

beyond which, on the lower jaw, are 3 strong teeth on each side of the

symphysis. The head is entirely naked. The pectoral is broadly

rounded, its length contained 2.1 times in the head.

ACANTHOCEPOLA KRUSENSTERNI (Temminck and Schlegel).

Shimizu, Mtajiri, Kagoshima, and Nagasaki markets. The dorsal

has from 80 to 84 and the anal 78 to 80 rays.

Family EMBIOTOCID^.
DITREMA TEMMINCKI Bleeker.

Same, Aikawa, and !Misaki pools; Otaru and Tokyo markets.

NEODITREMA RANSONNETI Steindachner.

Hakodate and ^lisaki markets; Aikawa.

Several specimens measured 150 millimeters in length.

Family POMACENTRID^.
CHROMIS NOTATUS (Temminck and Schlegel).

^lisaki pools; Tokyo market.

ABUDEFDUF SORDIDUS (Forskil).

Misaki and Tanegashima pools. Only young examples of this

species were found. They were common in the pools at Tanegashima.

Fifteen specimens were collected at Msaka, the largest of which

measures 55 millimeters.

1 Fishes, Japan, vol. 1, No. 1, 1903.
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ABUDEFDUF SAXATELIS (Linnaeus).

Misaki and Tanegashima pools. None but small specimens were

seen.

ABUDEFDUF BENGALENSIS (Bloch).

Tanegashima pools. The two specimens collected agree with the

figure published by Day.'

ABUDEFDUF SEXFASCIATUS (Lacfepfede).

Tanegashima pools. One small individual.

ABUDEFDUF CLARK! Snyder.

Plate 53, fig. 2.

Abudcfduf clarki Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 534.

Pools at Misaki.

ABUDEFDUF ZONATUS (Cuvier and Valenciennes).

Tanegashima pools; 4 specimens, the largest measuring 35 milli-

meters.

ABUDEFDUF ANTJERIUS (Kuhl and Van Hasset).

Tanegashima pools; 3 specimens.

This is a very brightly colored species, the brilliant hues fading

rapidly after death. The body is yellowish olive, darker above, with

a purplish tinge on region between anal and spinous dorsal, becom-

ing orange on caudal peduncle and tail, lighter and grayish in region

covered by pectoral, and on belly; chin, throat, and breast bluish

gray; pores of lateral line yellow; eye very dark, with a conspicuous

dash of white on the iris below pupil; a purple stripe bordered by
dusk}' extending from eye to dorsal and then along base of fin and

finally joining an ocellus on posterior part of spinous dorsal; base of

soft dorsal ^vith a purple edged ocellus on its posterior end; dorsals

purplish brown above which is a narrow orange stripe, then one of

purple which in turn is followed by an orange edge; anal yellowish

olive narrowly edged with blue; pectorals orange; ventrals suffused

with orange, the spine bluish.

ABUDEFDUF GLAUCUS (Cuvier and Valenciennes).

One young individual from a pool at Misaki, and numerous speci-

mens from the pools at Tanegashima measuring from 20 to 65 milli-

meters in length.

ABUDEFDUF AMABILIS (De Vis).

One specimen from a pool at Tanegashima.

Family LABRID^.
CHOERODON AZURIO (Jordan and Snyder).

Misaki, Shimizu, and Kagoshima markets.

Occasionally small (75 to 100 millimeters long) specimens may be

found without posterior canine teeth. Some examples have 28 scales

in the lateral hne.

> Fishes India, pi. 83, fig. 3.
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SEMICOSSYPHtrS RETICULATUS (Cuvier and Valenciennes).

One young specimen was found in the Tokyo market.

DUYMjERIA FLAGELLIFERA (Cuvier and Valenciennes).

Tokyo and Nagasaki markets.

Young examples have the head markedly larger than adults, an

example 120 millimeters long having the head contained but 2.5

times in the length to base of caudal.

PSEUDOLABRUS JAPONICUS (Houttuyn).

Tokyo, Misaki, Shimizu, Tsuruga, and Nagasaki markets.

PSEUDOLABRUS GRACILIS (Steindachner).

Shimizu market. A specimen about 90 millimeters long has 6

converging, obHque, blackish lines on the caudal peduncle. Another
example has a small, sharply outlined, black spot on membrane of

dorsal fin between first and second dorsal spines.

STETHOJULIS STRIGIVENTER (Bennett).

One specimen from a pool at Tanegasliima.

Color in life oHve above, silvery below, bluish on breast and abdo-

men, tinged with purple on lower part of head; a pearly blue line

below eye, narrowly bordered with brown; lower half of body with

alternating stripes of silver and oHve; a small brownish black spot

on caudle peduncle; dorsal pale orange, narrowly edged with pearly

white, a dark spot on posterior part bordered by a ring of transparent

membrane; middle of caudal suffused with orange, the outer rays

tinted with blue; anal like dorsal; pectorals pinkish; ventrals blu-

ish. Specimens examined (mostly from Okinawa) appear to have
no posterior canine.

STETHOJULIS KALOSOMA (Bleeker).

Stethojulis terina Jordan and Snyder, Proc. U. S. Nat. Mus., vol. 24, 1902, p. 631.

Stethojulis zatima Jordan and Seale, Proc. U. S. Nat. Mus., vol. 28, 1905, p. 788.

Some small fishes, 30 to 40 millimeters long, from the rock pools

at JMisaki are identified as the young of the above species. The
smaller ones have a distinct spot at the base of the caudal just above

the lateral line, and an ocellus on the soft dorsal. There is a dusky

stripe from snout to caudal below which are several rows of dark

spots, one on each scale, and a black dot on each side of the tip of

the snout.

These specimens are in all respects like a cotype of S. zatima

Jordan and Seale, and they agree with the description of the species.

The figure of S. zatima is probably incorrect in that it illustrates

1 anal and 7 dorsal spines when there are 2 and 9 respectively.

STETHOJULIS AXILLARIS (Quoy and Gaimard).

Three specimens were collected from the pools at Tanegashima.

STETHOJULIS PHEKADOPLEURA Bleeker.

Tanegashima pools; 4 examples.
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HALICHOERES POECILOPTERUS (Temminck and Schlegcl).

Hakodate, Nagasaki, and Oki Island markets; Misaki pools and

market.

HALICHOERES BLEEKERI (Steindachner and Diiderleln).

Tokyo market.

HALICHOERES OPERCULARIS (GUnther).

Tanegashima pools, 5 specimens. In life the body is silvery with

a greenish cast, most of the scales edged with brick red or reddish

brown, the color darker dorsally where it nearly covers the scales;

hghter ventrally; much deeper in region of the dark spots; a pale

golden stripe, bordered by greenish blue below eye; a greenish stripe

on snout before eye. Dorsals variegated with red, the membrane
tinged with golden; ring surrounding ocellus transparent below,

orange above. Inner rays of caudal dotted with red; fin narrowly

edged vnih red. Anal greenish yellow with red bands. Pectorals

suffused ^vith pink; ventrals deep red at base, broadly edged with

dead white.

HALICHOERES TRIMACULATUS (Quoy and Galmard).

Four specimens 50 milhmeters and less in length, from Tanega-

shima, are believed to be the young of this species. Three of them
have the characteristic axillary and caudal spots, the latter being

absent on the smallest. In addition all have a black dot on lateral

line at base of caudal, and 5 broad dusky bands on the body. Of
the bands, the second and third tend to coalesce and the first and
fourth are rather faint in one example.

THALASSOMA CUPmO (Temminck and Schlegel).

Misaki; Tanegashima; Akune. Very abundant in the pools at

Tanegashima.

In life the dark parts along the back and sides are bluish black,

the connecting network brick red, the latter color bright and clear

between the stripes, while becoming dark on approaching them.

There is a brick red stripe along the lower half of body, the parts

near it being bright green. The head and a restricted region below
the pectoral tinted with brassy; stripe extending backward from
mouth, pale red; chin, throat, breast, and beUy tinged with bright

red. The dorsal has a narrow transparent border below which is a

stripe of brick red, then in succession one of yellowish green, reddish,

and brownish black. Caudal green at base, then bluish tinged with

red, then yellowish green followed by red. Anal with a basal stripe

of reddish bro\vn below which is a yellowish green stripe bordered by
blue, then a red stripe and finally a pale greenish border. Pectorals

hghtly suffused with. blue.

mnSTroS DEA (Temminck and Schlejel).)

Misaki and Sliimizu markets.

The head is not entirely naked, there being a few small scales

behind eye and at upper edge of opercle. A specimen from the
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Tokyo market measuring about 150 millimeters in length has small

dark spots, one on each scale, on the lower and posterior part of the

bod}''. The spots are elongate in shape and are arranged in straight

lines.

Family SCARICHTHYIDJ^:.

CALOTOMUS JAPONICUS (Cuvier and Valenciennes).

Tokyo and Misaki markets.

Family CHAETODONTID^.
CH.S:T0D0N SETIFER Bloch.

Tanegashima pools. Two young examples, the first recorded from

Japan.

CaSTODON VAGABUNDUS Linnaeus.

^lisaki and Tanegashima pools.

But three small specimens were secured.

CH^TODON COLLARIS Bloch.

Kagashima market.

CH.ffiTODON NIPPON Doderlein.

Misaki, in the deep pools.

CHiETODON LUNULA (Lacepede).

Aikawa, Misaki, Akune, and Tanegashima pools.

Tliis species was reported as Chaetodon modestus by Jordan and
Fowler/ an example of which they later describe as Coradion desmotes,

new species.

Only the young of this species has been reported from Japan. Like

many others it is apparently carried by currents to the northward far

beyond a latitude where it is able to reach maturity. Young examples

from Tanegashima were very light gray with' a bluish tint, reddish

orange posteriorly; dorsal, caudal, and anal edged with dead white;

ventrals and pectorals pale blue.

CORADION MODESTUM (Schlegel).

Coradion desmotes Jordan and Fowler, Proc. U. S. Nat. Mus., vol. 25, 1903,

p. 539—Smith and Pope, Proc. U. S. Nat. Mus., vol. 31, 1907, p. 480.

Temminck and Schlegel's figure appears defective in not showing

dark edges to the cross-bands. The caudal is nearly truncate, not

lunate as in this figure nor rounded as represented by Jordan and
Fowler,

Smith and Pope record a specimen from Urado. The fish dealers

at Kagoshima recognizing the species from a figure, stated that it is

occasionally found there.

MICROCANTHUS STRIGATUS (Cuvier and Valenciennes).

IVIisaki pools.

HOLACANTHUS BISHOPI Seale.

One specimen 17 millimeters long was found in a pool at Msaki.
Adults were taken at Okinawa,

« Proc. U. S. Nat. Mus., voL 25, 1903, p. 535,
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Family HEPATIDGE.

XESURUS SCALPRUM (Cuvier and Valenciennes).

Tokyo market; Misaki pools and market.

HEPATUS TRIOSTEGUS (Linnaeus).

Young examples from the pools at Tanegashima.

CTENOCHAETUS STRIATUS (Quoy and Galmard).

Tills species is represented by a specimen 50 mLllimetei*s long from
Msaki. This, among others, is a good example of a form carried to

the northward by the warm currents, far beyond a pomt where it is

able to maintain itself.

Family SIGANID^.

SIGANUS FUSCESCENS (Houttuyn).

Tokyo market; Shimizu, taken with the seine.

FamHy TRIACANTHIDiE.

TRIACANTBDDS BREVEROSTRIS Temmlnck and Schlegel.

Numerous specimens of this species which appears to be rare in

Japan were taken with a seine near shore at Shimizu. They measure
about 105 millimeters.

Family BALISTID^.

CANTHroERMIS ROTUNDATUS (Proc6).

Five specimens of this species were collected from the tide pools

at Misaki. They measure from 55 to 128 miUimetcrs in length. The
larger ones are almost uniform blue black, the light spots being

scarcely perceptible. It is possible that this species may only occa-

sionally appear along the coast of Japan.

Family MONACANTfflD^.

MONACANTHUS CIRRmFER Temmlnck and Schlegel.

Tokyo market; Misaki pools; Shimizu, seined in shallow water.

MONACANTHUS JAPONICUS TUesliis.

Kagoshima.

CANTHERINES MODESTUS (Giinther).

Otaru, Hakodate, Nanao, and Tokj'o markets.

RUDARIUS ERCODES Jordan and Fowler.

Msaki in shallow water.

ALUTERA MONOCEROS (Osbeck).

One small specimen was found in a pool at Misaki. D. 4S ; A. 49.
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FamUy OSTRACIID/E.

OSTRACION IMMACULATUM Temminck and Schlegel.

Misaki.

OSTRACION DIAPHANUM Bloch and Schneider.

^Misaki.

One example has the sides of carapace parallel to about the base

of pectoral, where they rather abruptly flare outward.

LACTOPHRYS TRITROPIS Snyder.

Plate 54, fig. 1.

Lactophrys tritropis Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 535.

Misaki pools.

Family TETRAODONTID.^.

SPHEROroES SPADICEUS (Richardson).

I^Iisaki; Shimizu; Kagoshima.

In life the specimen from Shimizu was light brown above with a

golden tinge, the lower parts suffused with golden yellow; spots

dark brown; iris orange red.

SPHEROroES ALBOPLUMBEUS (Richardson).

Mororan, Hakodate, and Tokyo markets; Mori, with the seine;

Otaru, Mororan; Aikawa, and Alisaki pools.

This species, very like the above, may be distinguished by its gen-

erally larger and fewer spots, by the absence of minute wliite tubes

above and below the lateral line, and by the large, dusky blotch

on the caudal.

In some specimens of S. alhoplumheus the white spots are numer-

ous enough and sufficiently close together to appear like ocelli; in

some specimens the spots have a narrow dark border; while in other

examples the spots join, forming light reticulations. Sometimes the

latter tend to meet, thus inclosing round, dark spots, and causing the

individual to resemble one of S. pardalis. Specimens of S. pardalis

are easily distinguished by the presence of numerous small thickenings

of the surface of the skin which look much like embedded scales.

There appears to be some doubt concerning the validity of S. horealis

Jordan and Snyder, it being possible that the species is foimded on an
extreme variation of S. alhopluinbeus.

SPHEROIDES STICTONOTUS (Temminck and Schlegel).

Aikawa; Tokyo market.

Three specimens are closely spotted and finely reticulated above.

SPHEROIDES PARDALIS (Temminck and Schlegel).

Mororan and Tokyo markets; Aikawa, Misaki, and Shiogama
pools.

SPHEROIDES EXASCURUS Jordan and Snyder.

One specimen from !Misaki is in all particulars like the type of

the species.
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SPHEROIDES NIPHOBLES Jordan and Snyder.

Aikawa; Alisaki, Mitajiri, Kagoshima, and Tanegashima; both

markets and pools.

The posterior part of the lateral line is bordered both above and

below by a row of minute mucous pores that are rendered con-

spicuous because of their white openings. The caudal fm is mostly

light in color, an occasional specimen having a slight touch of dusky

near the border. In some young specimens the lateral blotches are

continued across the back, forming a fairly well-defuied saddle.

SPHEROIDES CHRYSOPS (HUgendort).

^lisaki.

CANXmOASTER RTVULATUS (Tcmminck and Schlegel).

!Misaki market and pools.

CANXmOASTER JACXAXOR (Jenkins).

^lisaki pools. Three specimens, measuring 37 millimeters in length,

do not differ from Laysan Island examples. This species has not

heretofore been taken except in the region of Hawaii.

Family DIODONTID/E.

DIODON HOLACANXHUS Linnaeus.

^Misaki. A specimen 260 millimeters long has comparatively short

frontal spmes and very long post-pectoral ones. It is spotted above

and white beneath.

Family SCORPAENID^.

SEBASXOLOBUS MACROCHIR (GUnther).

Shimizu market.

SEBASXODES XACZANOWSKII Steindachner.

Hakodate and Mororan markets. The species may be recognized

among others from Japan by the white-tipped caudal. One speci-

men has 14 dorsal spines.

SEBASXODES IXINUS Joidan and Starks.

Hakodate market.

SEBASXODES SXEINDACHNERI (Hilgendori).

Otaru market.

SEBASXODES INERMIS (Cuvier and Valenciennes).

Otaru market; ^lisaki and Aikawa pools; Shiogama, seined.

Jordan and Starks are followed in the identification of -S'. inermis

and S. tokionis. The first of these is deeper than the other, the depth

being considerably greater than the length of head, and it has a

smaller eye. These differences are especially strildng when exam-

ples of the same size are compared. Either species might be identi-

fied with S. inermis as described by Cuvier and Valenciennes.'

1 Vol. 4, p. 346.
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Giinther * refers a specimen to 8. inermis, remarking that the height

of the body is equal to the length of the head, which woidd seem to

indicate that he had an example of S. tokionis. Temminck and

Schlegel describe and figure what appears to be one of these species

{8. ventricosus) . "L'oeil est tres volmiiineux" and it is so illus-

trated in the figure which thus agrees with ;S^. tokionis, but the depth

measured on the figure is considerably greater than the length of the

head, as in the form called 8. inermis by Jordan and Starks, There

seems to be no way to definitely determine which of these species is

the 8. inermis of Cuvier and Valenciennes, or whether either of them
is. It appears probable that 8. inermis Giinther, 8. ventricosus

Temminck and Schlegel, and 8. tokionis Jordan and Starks are

synonymous.

Examples of the one here called 8. inermis generally have 7 or 8

rays in the anal. Giinther counts 6 rays in 8. inermis. Temminck
and Schlegel record 7 and figure 8 for 8. ventricosus.

SEBASTODES TOKIONIS Jordan and Starks.

Tokyo market.

SEBASTODES JOYNERI (Giinther).

Hakodate and Tokyo markets.

SEBASTODES IRACUNDUS Jordan and Starks.

A specimen measuring 340 millimeters from the market at Mororan

is identified as 8. iracundus. It agrees wdth the type of this species

except in color and squamation, where some slight differences appear.

The Mororan example is without the black spot which appears on

the side of the body just below the spinous dorsal in the type. This

spot is variable in size, however, as its diameter on one side of the

single specimen is about equal to that of 5 scales, while on the other

it is scarcely more than that of 1. The Mororan specimen has a broad,

dark blotch on the upper part of the opercle, an indistinct, narrow,

dusky border along the spinous dorsal, and a few indefinite, dusky

clouds on the dorsal half of the body. These marks do not appear on

the tjrpe, although the dark opercular spot is faintly indicated. Both
specimens have the branchiostegal membranes blackish where they

are covered with the opercles, and the lining of the gill chambers and

the mouth also black, except the upper surface of the mouth and

tongue. The squamation of the type is remarkably complete, minute

scales covering the tip of the snout, maxillaries, mandibles, chin,

throat, and branchiostegals rays. The Mororan specimen has naked

spots in these regions, an occasional pit indicating that the scales may
be deciduous in limited areas.

8ebastodes iracundus is closely related to 8. melanostomus of the

California coast, with which it may even be identical. Two

> Cat. Fish. Brit. Mus., pi. 2, p. 97.
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examples of the latter, somewhat larger than the smaller Japanese

specimen, have comparatively heavier and longer spines on the head,

shorter doi-sal spines, and slightly wider interorbital areas. These

species are related to S. introniger, and a direct comparison of Japa-

nese and California sjieciraens does not contribute anything to an easy

discrimination of either form.

SEBASTODES FUSCESCENS (Houttuyn).

Mororan, Hakodate, and Tokyo markets; Same, where taken in

the pools.

SEBASTODES TANAK^ Snyder.

Plate 54, fig. 2.

Sebastodes taiiaLx Snyder, Proc. U. S. Nat. Mus., vol. 40, 1812, p. 536.

Market at Hakodate.

This species was named for Mr. Shigeho Tanaka.

SEBASTICHTHYS VULPES (Steindachner and DSderlein).

Hakodate.

SEBASTICHTHYS NIVOSUS (HilgendorJ).

Hakodate and Tokyo markets.

SEBASTICHTHYS TRIVITTATUS (Hilgendori).

Otaru and Hakodate markets.

SEBASTICHTHYS MITSUKURII (Cramer).

Shiogama; Tokyo and Nanao markets.

SEBASTICHTHYS ELEGANS (Steindachner and Doderlein).

Toyko and Misaki pools.

SEBASTICHTHYS PACHYCEPHALUS (Temminck and Schlegel)).

Otaru, Hakodate, Aikawa, Misaki, Akune, and Tokyo; pools and
market.

Small specimens from the pools at Aikawa and Misaki have 3 dense

black bands crossing the body, one passing through dorsal fin and the

other on the caudal peduncle. One specimen has no tympanic spine

developed.

SEBASTISCUS MARMORATUS (Cuvler and Valenciennes).

Hakodate, Tokyo, Misaki, Nanao, Kagoshima, and Nagasaki

markets.

One of the specimens from Nanao is rather light in color, has the

spines rather more slender than the others, and in other respects

resembles S. albqfasciatus. It has no trace of a subocular spine.

HELICOLENUS HILGENDORFI Doderlein.

Shimizu market.

The writer is inclined to follow Doderlein ^ in regarding tliis species

as distinct from //. dactylopterus (Do La Roche). In comparing

several Japanese specimens with others from the Atlantic, it is found

that the former have a considerably larger eye and a narrower inter-

orbital space, the median channel of wliich is also narrower.

I Fische Japans, vol. 4, 1884, p. 34.
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SCORP.ffi;NA FIMBRIATA Doderlein.

Tokyo market.

One specimen has 8 dorsal rays, 'not the usual 9 or 10.

SCORPiENA ONARIA Jordan and Snyder.

Shimizu
;
young example seined near shore.

SCORPiENA CIRRHOSA (Thimberg).

Two specimens of this species from Kagoshima are like adults in

almost every detail except that the fins are longer and liigher. The
ventrals extend to the anal opening in one specimen, somewhat
beyond in the other. The pectorals extend a little beyond the base

of the tliird anal spine. The caudal, anal, and dorsal rays are slightly

longer than those of adults. These specimens agree in most respects

with the description of S. IcagosJiimana of Steindachner and Doder-

lein,^ which is probably the young S. cirrhosa.

DENDROCHIRUS JORDANI (Regan).

Specimens of this species, associated with Pterois lunulata were taken

w^ith a seine along the sandy shores near Sliimizu. 'They are beauti-

fully banded with pale brown, each band having a narrow, dusky

edge. There are 5 bands on the head, one near tip of snout, another

from edge of eye to mouth, a third extending downward below pupil,

a fourth crossing occiput and passing over middle of opercle, the last

extending from occiput to upper part of opercle. The first band of

body is broken above the shoulder, thus forming a saddle over the

nape and a short band behind the pectoral. Five other bands occur

on the body, the last being near the base of caudal. Dorsal, anal,

and caudal with small, dusky spots. Ventrals and pectorals black,

the latter with a few large, light spots on its upper edge. Maxillary

with a long flap which extends to edge of preopercle. Specimens

were from 36 to 90 millimeters long.

PTEROIS LUNULATA Temminck and Schlegel.

Alisaki and Shimizu markets.

Small specimens seined near the beach at Shimizu have the pectoral

filaments extending far beyond the tip of the caudal,

APISTUS EVOLANS Jordan and Starks.

A specimen from Kagoshima almost exactly resembles the type of

this species in color. It has 63 scales in the lateral series. Another

from Nagasaki with a color pattern much like that of the type of

A. venenans has 65 scales in the lateral series. These specimens

appear to agree in all other respects with both A. evolans and A.

venenans.

MINOUS ADAMSI Richardson.

Kagoshima and Nagasaki markets.

1 Fische Japans, vol. 3, 1884, p. 28; vol. 4, 1887, pi. 3.
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INIMICUS JAPONICnS (Cuvier and Valenciennes).

Nanao, Misaki, and Tokyo markets.

A series of specimens, mostly from the Tokyo market, ranging in

color from bright orange to deep reddish brown seems to indicate

that I. japonicus and /. aurantiacus are identical.

PARACENTROPOGON RUBRIPINNIS (Temminck and Schlegel).
'

Misaki and Shimizu pools.

Family HEXAGRAl^IMID^.

AGRAMMUS AGRAMMUS (Temminck and Sclilegel).

Otaru, Hakodate, Same, Aikawa, Shiogama, and Tokyo markets.

Observed in pools from Otaru to Aikawa.

HEXAGRAMMUS OTAKU Jordan and Starks.

Plate 55, fig. 1.

Otaru, Hakodate, and Tokyo markets.

In an examination of a considerable number of specimens of tliis

species, certain variations in the arrangement of the lateral lines of

the breast and abdomen appear which serve to cast doubt on the

validity of //. ahuraco Jordan and Starks. The latter appears to have
been distinguished from H. otakii in not having the fifth lateral Unes

connected ^\•ith each other nor with the median line of the breast.

This character is not constant. In one example from Aikawa the

fifth line joins the median one posterior to the anal opening as usual,

and then sends a branch forward and outward. In another the fifth

Une ends near the anal opening while its fellow of the opposite side

joins the median line. A specimen from the Tokyo market has the

lines arranged as in otakii on one side and as in ahuraco on the other.

Lesser variations sometimes occur, the median line being more or less

irregular and broken, and the point of union between the median and
fifth lines being near the anal opening or far forward near the base of

ventrals. The color, fin rays, scales, etc., of a specimen from Hako-
date, having the lateral lines of H. ahuraco do not differ from those

of typical H. otakii. This particular individual has a large, black spot

on the posterior dorsal spines.

HEXAGRAMMUS OCTOGRAMMUS (Pallas).

Tide pools at Hakodate.

HEXAGRAMMUS LAGOCEPHALUS (Pallas).

One example from the market at Mororan.

Family COTTID.E.
RIKUZENIUS PINETORUM Jordan and Starks.

Thirty specimens were collected in the ]>ools at Hakodate. Tliey

resemble examples collected by the Bureau of Fisheries steamer

Albatross at moderate depths near shore in all particulars except

that they are darker in color. There are three ventral rays, large

orbital tentacles, and a pair of cirri near the edge of the maxillary.
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CERATOCOTTUS DICERAUS (Pallas).

Mororan and Hakodate markets ; three specimens.

CERATOCOTTUS NAMIY.E Jordan and Starks.

A male specimen from the Otaru market about 245 millimeters

long (the type of the species measured the same) has 8 dorsal

spines. The width of the interorbital space is contained five times

in the head measured to end of opercular flap. The occipital ridges

converge somewhat behind. There are many small prickles scat-

tered along the back above the lateral line, in a region that is per-

fectly smooth in the type. The color pattern is like that of the type,

except that the markings are everywhere distinct, the clouds, spots,

and bars being deep brownish black. Both the Mororan example

and the type have long, slender tentacles scattered over the lower

half of the body behind the pectorals.

DSAYCOTTUS SETIGER Bean.

Otaru market.

COTTUS POLLUX Gilnther.

Yamaguchi.

Many specimens of Coitus irnUux from Tachikawa collected by
Jordan and Snyder have 1 sj^ine and but 3 rays in the ventral

fin. Others from Utsonomiya have similar ventrals. Specimens

taken at Morioka have 4 rays. The examples from Morioka have

14 pectoral rays (except one which has 13), those from Tachikawa

13, and those from Utsonomiya 13 or 14. No other differences

were found, and it is probable that they belong to the same species,

the number of ventral rays being variable. Coitus pollux closely

resembles the American C. gulosus and C. yunctulatus, each of which

occasionally produces individuals with 3 rays in the ventral fin.

COTTUS NOZAW.S: Snyder.

Plate 55, fig. 2.

Cottus nozawx Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 537.

Ishikari R. at Sapporo, Hokkaido, Hakodate market.

Coitus nozawse is distinguished from other Japanese species of the

genus by the following combination of characters: Three preopercular

spines, naked palatines, 4 ventral rays, and a very short maxillary

which reaches to anterior border of eye and not beyond anterior

border of pupil.

Coitus pollux has but 1 preopercular spine, the preopercle being

smooth below this in specimens examined. The palatines are

smooth, the maxillary long, reaching beyond the middle of pupil,

or even well beyond the eye in large examples. The caudal peduncle

is deeper than in C. nozawae,. C. i^einii, which the writer has not

seen, has 3 preopercular spines, thus differing from C. pollux, ,and a

very long maxillary, which serves to distinguish it from C. nozawx.
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C Icazika has 4 preopercular spines, the upper one being especially

large, prominent nasal spines, a very prickly skin, wide bands of

palatine teeth, and long maxillary.

MYOXOCEPHALUS POLYACANTHOCEPHALUS (Pallas).

Otaru market.

MYOXOCEPHALUS EDOMIUS Jordan and Starks.

^lororan pools.

MYOXOCEPHALUS NIVOSUS (Herzenstein).

Mororan market.

MYOXOCEPHALUS RAOTNUS Jordan and Starks.

Hakodate market; jMororan, Same, and Aikawa pools.

MYOXOCEPHALUS YESOENSIS Snyder.

Plate 55, fig. 3.

Myoxocephalus yesoensis Snydeh, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 538.

Hakodate market.

MYOXOCEPHALUS ENSIGER (Jordan and Starks.)

. Several examples of the young of this species were collected in

the pools at Hakodate by Jordan and Snyder and also by members of

the Bureau of Fisheries steamer Albatross expedition. Tliey measure

about 80 miUimeters in length. In life they were briUiant in color,

like the coralline algre, with three dark bands passing over the body;

the first crosses the back beneath the spinous dorsal and passes

downward and forward, enveloping the base of the pectoral fin; the

second passes over the tail at the base of the soft dorsal, being nearly

as broad as the fin is long, and extends downward to the anal; its

lower anterior part is cut by a more or less definite large white spot

;

the third band covers the greater part of the caudal peduncle; its

posterior edge has a deeply shaded concavity, which appears to be

peculiar to the species. Tlie color pattern here described is vaguely

outlined in the type and cotypes. The young specimens have a

smooth head, wliile only a trace of the strong occipital ridges and the

elevated bony crest of the suborbital stay appear. The third pre-

opercular spine is present in all.

GYMNOCANTHUS INTERMEDIUS (Tem^inck and Schlegel).

Hakodate pools; Hakodate market and pools.

In small examples the bony plates do not extend forward over the

interorbital space.

GYMNOCANTHUS HERZENSTEINI Jordan and Starks.

Otaru markets and pools.

CROSSIAS ALLISI Jordan and Starks.

Hakodate, Same, and Aikawa pools.

COTTIUSCULUS SCHMIDTI Jordan and SUrks.

Mororan market ; Hakodate pools.

Seven specimens measuring 80 to 100 millimeters in length were

procured from the tide pools near Hakodate. They were aU females,
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and resemble the cotypes of the species which were dredged off

Kinkozan by the Bureau of Fisheries steamer Albatross, except that

they were very dark in color, tlie general pattern of coloration remain-

ing the same. Other examples, very light in color, were obtained

by the deep-water fishermen at Mororan.

ALCICHTHYS ALCICORNIS (Herzenstein).

Hakodate market. Occasionally an example has one or both of

the opercular spines bifid or trifid, the upper prong being longest.

FURCmA OSIM.ffi Jordan and Starks.

Hakodate, Aikawa, and Misaki pools. A small patch of prickles

is present beliind the base of the pectoral.

FURCINA ISHIKAW^ Jordan and Starks.

Aikawa pools.

OCYNECTES MASCHALIS Jordan and Starks.

Same and Misaki pools.

This species is recorded from Sakhalin by Tanaka,^ but this identi-

fication is not without doubt as his specimen has 17 dorsal and 14

anal rays, while 0. masclialis has 13 or 14 dorsal and 10 or 11 anal rays,

many specimens not showing any variation from these numbers.

OCYNECTES MODESTUS Snyder.

Plate 56, fig. 1.

Ocynectes modestus Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 539.

Pools at Same.

0. maschalis has simple or bifid tentacles attached to the fleshy

covering of the nasal spines. The posterior nostrils are tubular and

located behind the nasal spines. The tentacles of the lateral line

are similar to those of 0. modestus.

PSEUDOBLENNIUS PERCOIDES Giinther.

One example was secured in the market at Tokyo which has the

small, blue spots on the side as figured by Temminck and Schlegel. ^

Many other examples had the blue underlaid with dusky, and the

former disappearing in the preservative has left dark spots. Some
of these are surrounded by lighter rings. In occasional examples

the upper half of the body is finely speckled, there being in addition

a mere trace of dusky bars. Usually the same region is more or

less definitely barred, in rare instances the bars fusing and forming

an almost solid brownish coat. In spite of this variation the color

is quite distinctive, the lower parts being always spotted, the lateral

line not having conspicuous blackish spots either elongate or grouped

in twos or threes, and there being no coin-like silver spots on the

sides. Ocelli are present on the upper and lower caudal rays. The
snout is notably long and pointed, the maxillary extends well beyond
the eye, the nasal tentacles are very small, the orbital tentacles

are broad and fringed along one or both edges, and no nuchal or

1 Annotations Zoologicse Japonenses, vol. 6, pt. 4, 1908, p. 249.

i Fauna Japonica pi. 79a, figs 2 and 3, labeled Pseudoblenniua.
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lateral line tentacles appear. The species appears to grow larger

than the others, there being individuals 220 milliiiieters long in the

collection.

PSEUDOBLENNIUS JAPONICUS (Stelndachner).

Misaki tide j)ools.

This species is apparently distinct from Poddbrus cottoides Rich-

ardson.* The contour of the body is difTerent, the caudal peduncle

deeper, the spinous dorsal lower and also differing in shape, the

outline of the fin being less evenly curved ; the color of the fins also

differs, the spinous dorsal being broadly edged with dusky and
having a dark spot on the membrane between the second and third

rays, the soft dorsal and anal with eight or more obhque rows of small

spots on the rays, and the caudal with about four broad, vertical, dusky
bars. Richardson does not mention nasal or supraorbital tentacles

which are so conspicuous on the Japanese specimens. There are

tlu-ee or four slender, flat tentacles always present on the lateral line

near the tip of the pectoral fin in P. japonicus.

The short maxillary, not usually extending beyond the pupil, the

presence of tentacles on the lateral line, and also of broad, leaf-hke

nasal and supraorbital tentacles which are not conspicuously fringed,

the series of brownish black spots, often in twos and threes along the

lateral line, and the absence of large, round, silvery spots on the

lower half of the body, form a combination of characters which ^vill

serve to distinguish this species among others of the genus known to

occur in Japan.

Slender nuchal tentacles are usually present. The nasal spines

protrude from the skin.

PSEUDOBLENNIUS ARGENTEUS (Doderlein).

Hakodate, Aikawa, and Nanao markets and pools.

Individuals of this species are adorned in life with large, brilliant

silvery spots on the sides. This may be known from other Japanese

species by the long maxillary which usually extends beyond the orbit,

unfringed nasal and suborbital tentacles, by the absence of tentacles

on the nape, and lateral line and by the conspicuous, silvery stripes

on the sides. wSolutions of formalin utterly destroy the silvery pig-

ment (which is well preserved in alcohol), and then the species is

apt to be confused ^vith P. 'percoides and P. japonicus.

PSEUDOBLENNIUS MARMORATUS (Doderlein).

Tokyo market; Misaki pools.

In this species the snouts of the males are conspicuously blunter

than those of the females. In both sexes there is a small barbel near

the posterior end of the maxillary, and there are usually a few minute,

dermal flaps on the lateral line near the end of the pectoral.

• Voyage Sainaranfc, Fishes, p. 13, pi. l,<lgs. 1-6; not Pseudoblennius cottoides Jordan and Starks, Proc.

U. S. Nat. Mus., vol. 27, 1904, p. 311, which is the present species.

20441°—Proc.N.M.voI.42—12 28
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BERO ELEGANS (Steindachner).

Aomori, Hakodate, and Same pools.

BERO ZANCLUS Snyder.
Plate 56, fig. 2.

Berozanclm Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 540.

VELLITOR CENTROPOMUS (Richardson).

Misaki pools; only eight specimens collected.

BLEPSIAS DRACISCUS Jordan and Starks.

Mororan; Hakodate; pools and markets.

HEMITRIPTERUS VILLOSUS (PaUas).

Mororan; Hakodate; Misaki.

Family PLATYCEPHALID^.
THYSANOPHRYS SPINOSUS (Temminck and Schlegel).

Shimizu ; 2 small specimens taken in shallow water with the seine.

THYSANOPHRYS MACROLEPIS (Bleeker).

Shimizu ; seine.

THYSANOPHRYS MEERDERVOORTH (Bleeker).

Tokyo; Kagoshima and Shimizu markets; with seine at Shimizu.

THYSANOPHRYS JAPONICUS (Tilesius).

Tokyo, Misaki, and Kagoshima markets.

THYSANOPHRYS CROCODILUS (Tilesius).

Kagoshima markets.

PLATYCEPHALUS INDICUS (Linnaeus).

Tokyo and Kagoshima markets.

Family TRIGLID^.

LEPIDOTRIGLA ALATA (Houttuyn).

Shimizu, Kagoshima, and Nagasaki markets.

LEPIDOTRIGLA STRAUCm Steindachner.

Otaru, Same, Hakodate, Aikawa, Tokyo, and Tsuruga markets.

In an occasional specimen the black blotch of the dorsal is very

faint or even entirely wanting. ,

LEPIDOTRIGLA ABYSSALIS Jordan and Starks.

Kagoshima market.

LEPIDOTRIGLA KISHINOUYI Snyder.

Plate 56, fig. 3.

Lepidotriglahishinouyi Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 543.

Kagoshima market.

LEPIDOTRIGLA GUNTHERI Hilgendorf.

Tokyo and Kagoshima markets; the specimen from Kagoshima
measures 240 millimeters.

The pectoral bears a very definite color pattern on the inner side.

The edge, sides, and base of the fin are immaculate. The remainder
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is pale, bluish black, with a splash of dense blue black, broad near

base of fin and rapidly narrowing outward to a tip near end of

seventh ray, counting from above. In young examples the black

region of the pectoral has a few elongate, pearly marks of very

irregular shape.

LEPIDOTRIGLA JAPONICA (Bleeker).

KagoshiniJi and Xagusaki markets.

CHELIDONICHTHYS KUMU (Lesson and Gamot).

Tokyo, Misaki, Tsuruga, and Kagosliima markets. Specimens

from the Tokyo market measure 380 milHmeters in length.

Family CEPHALACANTHID^.

DACTYLOPTENA GILBERTl Snyder.

Plate 57, fig. 1.

DactyloptenagilbertiSiJYDE-R, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 604.

Kagoshima.

Dactyloptena jordani Franz appears to be identical with this

species.

Fig. 1.—COMPARISON between snout, interoebital space, and in angulation of region between

POSTTEMPORAL PROCESSES OF DACTYLOPTENA GILBERTl (1) AND DACTYLOPTENA ORIENTALIS.

Family AGONID^.
TILESmA GIBBOSA Schmidt.

Many specimens that have bocMi dredged in rather deep water were

found in the miirket at Mororan. They appear to have the head

somewhat more smooth than those described by Schmidt. The

maxillary is also longer, reaching considerably beyond the middle

of the snout.

AGONOMALUS PROBOSCIDALIS (Valenciennes).

One example from Otaru measures 105 milUmeters in length. The

dorsal has 10 spines, 6 rays; the pectoral 10 rays. The abdomen is

devoid of spines, each lateral i)late bearing a minute, rounded knob.

The suj)raocular ridges are pronounced, thus making the intcrorbital

area very concave. A larger specimen (155 millimetei"s long) was
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secured in the market at Hokaido. The sides have an irregular,

light cloud narrowly bordered with white extending from near the

base of the pectoral to near the base of second dorsal. A band,

similar in color, passes from the posterior half of the soft dorsal

across the tail and the anal fin. The breast has white vermicula-

tions on a dark brown ground.

AGONOMALUS JORDANl Schmidt.

Both males and females were secured among fishes dredged off

shore by the Mororan fishermen. The males are small, measurmg
from 120 to 130 millimeters in length. The barbel is minute, the

color fighter than that of the females, the lateral stripe broader and
blacker, and the spots more distinct. Females measure from 130 to

170 mifiimeters. The male specimens from Mororan have a row of

distinct, black spots along the plates below the lateral stripe, and a

second row of spots below the latter, the lower row appearing only

beneath the pectoral, and above the middle and posterior parts of

the anal. In some examples the lateral band is much broader than

in others and the lower row of spots varies somewhat and is occa-

sionally absent. In 20 specimens the dorsal has from 7 to 9 spines,

the usual number being 8. There are 7 or rarely 8 rays. The anal

has 13 or 14 rays.

OCCA EBURIA Jordan and Starks. .

Fourteen specimens were taken from a seine drawn by fishermen at

Tomakomai, near Mororan. Six of these measure about 155 milli-

meters in length, while one is not over 35. The pectorals of the latter

are dense black except for a broad terminal band of white, a narrow

upper edge, and a spot at lower part of base of fin of same color.

The caudal is black, narrowly edged above and below with white.

The posterior halves of soft dorsal and anal are black.

BRACHYOPSIS ROSTRATUS (TUesius).

Tomakomai and Mororan ; seined near shore.

PALLASINA BARBATA (Steindachner).

Mori, Mororan, and Hakodate.

DRACISCUS SACm Jordan and Snyder.

Podothecus tokuhire Ishikawa.

Mororan; Hakodate.

A considerable number of specimens of this remarkable species

were found among heaps of small fishes dredged off shore near Moro-
ran by the native fishermen. One example about 45 millimeters

long was found in a pool at Hakodate. In young indi\aduals the

dorsal and anal are not developed to the enormous length common in

adults. After an individual reaches the length of about 200 milli-

meters the soft dorsal and anal increase rapidly in height (see ap-

pended table of measurements), the other fins, except the caudal,
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not materially increasing their length in relation to the size of the

body. Small examples resemble species of Podothecus, perhaps

looking most like P. xystes.

Podothecus toJcuhire described by Doctor Ishikawa * is probably

based on an injured example of D. sachi from Hokkaido, where dried

specimens may occasionally be seen in the small shops.

Proportional measurements of 10 8peeim,ens of Draciscus sachi from Mororan.

[The spines on end of snout are not included in the length.)

1
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until they are scarcely able to flop. The air is taken into the large,

thin walled, distensible stomach and apparently retained by the con-

striction of the muscular waUs of the cardiac end. There are 25

pyloric caeca. There is an enlarged, short rectum. No air bladder

is present. The liver is large and consists of but a single lobe.

Family CYCLOGASTERID^.

CYCLOGASTER AGASSIZU (Putnam).

Tomakomai, Hakodate, Same, and Aikawa, in pools and near shore.

Family PLEURONECTIDiE.

SCffiOPS GRANDISQUAMA (Temminck and Schlegel).

Two small specimens were taken with the seine at Shimizu.

PSEUDORHOMBUS CINNAMOMEUS (Temminck and Schlegel).

Misaki and Shimizu markets.

It is the belief of the writer that this species and P. misakius Jordan

and Starks are synonymous. The latter appears to differ from P.

cinnamomeus as figured and described by Temminck and Schlegel, in

having ocelli above and below the lateral line. These are much less

prominent than the one located on the lateral line near the tip of the

depressed pectoral, and they often grow less so with age, as is well

illustrated by a small series of specimens. The white-bordered ocellus

on the lateral line persists and it, together with the smooth scales of

the blind side, serves to distinguish the species from P. oligodon

(Bleeker), a specimen of which is referred to as P. cinnamomeus in

the description of P. misakius.

PSEUDORHOMBUS OLIGODON (Bleeker).

Specimens were taken with the seine at Shimizu. They have 75 to

80 rays in the dorsal and 58 to 64 in the anal. The scales are ctenoid

on both sides of the body, 82 to 86 lateral series; 76 to 80 pores in the

lateral line. The giUrakers are comparatively heavy and short, the

length being less than that of the filaments ; 8 or 9 on the lower limb

of the first arch. The eyes are large, the diameter of the upper being

equal to the distance from edge of orbit to the tip of snout. The fins

have many small, dark spots, and there is a brownish spot, varying in

distinctness, located on the posterior part of the curve of the lateral

line. Small specimens have rows of indistinct ocelli on the dorsal and

ventral parts of the body. The specimens from Tsuruga mentioned

by Jordan and Starks * are representatives of P. oligodon and they

do not differ in any way from an example of the same species from

Formosa.^

PSEUDORHOMBUS OCELLIFER Regan.

Shimizu.

» Proc. U. S. Nat. Mus., vol. 31, 1907, p. 174, » Idem, p. 177.
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PSEUDORHOMBUS ARSIUS (Buchanan Hamilton).

Specimens which appear to belong to tlus species were seined in

shallow water at Shimizu and collected in the market at Kagoshima.

They have smooth scales on the blind side, thus differing from

P. oligodon which they resemble in general appearance. They also

have larger scales and smaller eyes. They might be confused with

P. cinnamomeus except for the lack of a white-bordered ocellus on

the lateral line, fewer dorsal rays, and a somewhat more slender body.

The largest specimen (from Kagoshima) measures 230 millimeters in

length. There are 2 dark spots on the lateral line and traces of 2

rows of large ocelli above and below. Smaller examples from Shimizu

are brighter in color, the ocelli being more distinct. The dorsal has

from 72 to 75 rays; anal, 56 to 58; pores in lateral line, 75 to 77; scales

in lateral series, 70 to 72.

PASALICHTHYS OLIVACEUS (Temminck and Schlegel).

Otaru, Tokyo, Shmiizu, Nanao, and Kagoshima markets. Specimens

from Tokyo have from 72 to 77 dorsal rays.

XYSTRIAS GRIGORJEWI (Herzensteln).

Hakodate market.

VERASPER VARIEGATUS (Temminck and Schlegel).

Tokyo market.

VERASPER MOSERI Jordan and GUbert.

Tomakomai, with the seine; Mororan and Hakodate markets;

Same, in the pools.

mPPOGLOSSOIDES KATAKUR^E Snyder.

Plate 58, fig. 1.

nippoglossoides katakurx Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 546.

Otaru.

The dorsal rays number 80, not 90 as originally described.

mPPOGLOSSOIDES DUBIUS (Schmidt).

Two specimens measuring 300 milUmeters in length, from the

Otaru market, are identified with this species, with some doubt as to

whether the species itself really differs from H. elassodon. These

specimens differ from others presumed to represent //. elassodon in

having a more decided curve in the lateral line, somewhat smoother

scales, a larger mouth, the maxillary extending to a point about

midway between the pupil and posterior border of the eye, and a

somewhat broader interorbital area, there being 2 rows of scales on

its narrowest part. The Otaru specimens appear to have the anterior

teeth in both jaw^s more decidedly enlarged. The dorsal rays number
82 or 83, anal 64 or 65; pores in lateral line 92 to 94; vertebrae 41;

gillrakers 2-14. There are about 100 transverse series of scales.

PROTOPSETTA HERZENSTEINI (Schmidt).

Mororan; Otaru.

Small (190 millimeters long) specimens have much smaller, smoother,

and less numerous plates on the head.
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PLEURONICHTHYS CORNUTUS (Temminck and Schlegel).

Hakodate, Tokyo, and Tsiiruga markets.

LEPIDOPSETTA MOCHIGAREI Snyder.

Plate 58, fig. 2.

Lepidopsetta mochigarei Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 547.

Otaru market.

LIMANDA IRIDORUM Jordan and Starks.

Otaru, Mororan, and Hakodate markets.

In life a band of bright orange extends along bases of dorsal, caudal,

and anal on the blind side.

LIMANDA ANGUSTIROSTRIS Kitahara.

Otaru and Mororan markets.

LIMANDA YOKOHAM.^; (Giinther).

Otaru, Mororan, and Nanao markets.

PLATICHTHYS STELLATUS (Pallas).

Otaru. Commonly seen in the markets as far south as Tokyo.

KAREIUS BICOLORATUS (Basilewsky).

Otaru, Nanao, Hakodate, and Mororan markets; small specimens

seined near shore at Shimizu.

CLIDODERMA ASPERRIMUM (Temminck and Schlegel).

Otaru and Hakodate markets.

MICROSTOMUS STELLERI Schmidt.

Otaru, Mororan, and Hakodate markets.

GLYPTOCEPHALUS SASiE Snyder.

Plate 59, fig. 1.

Glyptocephalus sasx Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 548.

Otaru market.

A specimen of this species appears to have been seen by Doctor

Jordan * in the museum at Hakodate.

Family SOLEID^.

AMATE JAPONICA (Temminck and Schlegel).

Tokyo, Tanegashima, Kagoshima, and Nagasaki markets.

The pectoral fin forms part of a thin, raised rim which surrounds a

part of the upper edge of the gill opening. Five short rays are dis-

tinctly visible.

ASERAGGODES KOBENSIS (Steindachner).

Small specimens were taken with the seine at Sliimizu.

ZEBRIAS ZEBRINUS (Temminck and Schlegel).

Tokyo, Misaki, and Kagoshima markets.

ZEBRIAS JAPONICUS (Bleeker).

Hakodate market._^ __^ _ — 5

1 Proc. U. S. Nat. Mus., vol. 31, 1907, p. 226.
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AESOPIA CORNUTA Kaup.

Kagoshima markets.

RHINOPLAGUSIA JAPONICA (TemmJnck and Schlegel).

Tokyo, Misnki, Otani, and Kagoshima markets.

ARELISCUS INTERRUPTUS (GUnther).

Shimizu ami Suruga markets.

This species is easily dislinguished from A. joyneri by the close

proximity of the eyes of the former.

ARELISCUS JOYNERI (GUnther).

Kagoshima markets.

TRULLA ITINA Snyder.

Kagosliima, where numerous specimens measuring from 110 to 160

millimeters were taken. Some of them have the dark color more or

less distinctly arranged in vertical bars. Scales in lateral line SO to

86, counting from a point directly above gill opening; dorsal rays

105 to 108; anal rays 85 to 87.

Family GOBIIDiE.

EVIOTA ABAX (Jordan and Snyder).

Misaki and Tanegashima pools ; very abundant at the latter place.

HETERELEOTRIS ARENARIUS Snyder.

Tanegashima pools.

MOGURNDA OBSCURA (Temminck and Schlegel).

^Mitaju'i; Yamaguchi; Takamatsu R., Akune.
Wlien the lateral dusky bands are present they are narrow or

pointed above, and broad and usually united below.

ELEOTRIS OXYCEPHALA (Temminck and Schlegel).

Tanegashima; one small specimen.

MAPO PCECILICHTHYS (Jordan and Snyder).

Misaki, Akune, and Tanegashima pools.

The species was originall}' described from a brightly colored female.

Male specimens are darker. The first dorsal ray has 5 black dots,

and a row of 9 similar dots are on the upper edge of the soft dorsal,

the zigzag markings of that fin so conspicuous in the female being

almost obliterated by a general dusky color. The tongue is deeply

notched. There are usually 34 scales in the lateral series.

But 2 examples were collected at Misaki, wliilo at Akune antl

Tanegasliima the species was numerously represented in the rock

pools.

MAPO CRASSICEPS Jordan and Scale.

Twelve specimens of this species were collected at Tanegashima.

One of them, presumably a male, is much darker than the others, the

fins including the ventrals being blackish.
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MAPO .ffiOLOSOMUS (OgUby),

This species is abundantly represented at Tanegasliima, where it

occurs in the more shallow, sandy pools.

MAPO FUSCUS (Riippell).

Tanegasliima; 13 specimens from the pools. The occiput is scaled,

in some cases to the ej^'es, although a narrow, naked space may usually

be found just behind the eyes. Sides with many narrow, indistinct,

stripes, wliich serve to distinguish it from M. foecilicMhys for wliich

it might easily be mistaken.

GOBIUS ORNATUS Riippell.

Three specimens were collected in the pools at Tanegashima.

AWAOUS GENIVITTATUS (Cuvier and Valenciennes).

One specimen was taken in the pools at Tanegashima where it

appears to be rare.

CTENOGOBIUS SIMILIS (GUI).

Aikawa; Yamaguchi.

CTENOGOBIUS GYMNAUCHEN (Bleeker).

Shimizu; Kagoshima; seined in shallow water.

CTENOGOBIUS HADROPTERUS Jordan and Snyder.

Takamatsu R., Akune; Shimonoseki; Tanegashima.

CTENOGOBIUS CAMPBELLI Jordan and Snyder.

Akune pools; two specimens.

CTENOGOBIUS VIRGATULUS Jordan and Snyder.

Shiogama.

ABOMA LACTIPES (Hilgendorf).

Tomakomai; Same, in Niigawa R.; Shiogama; Aikawa.

ABOMA SNYDERI Jordan and Fowler.

Fresh water ponds near Shiogama.
'

CRYPTOCENTRUS FILIFER (Cuvier and Valenciennes).

Shimizu, seine in shallow water; Tsuruga market.

ZONOGOBIUS SEMIDOLIATUS (Cuvier and Valenciennes).

Tanegashima.

DORYPTENA TANEGASIM-E Snyder.

Plate 59, fig. 2.

Doryptena tanegasimx Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 104.

Tanegashima; Akune.

AMBLYGOBIUS NARAHAR^ Snyder.

One example found in a pool at Tanegashima.

ZONOGOBIUS BOREUS Snyder.

Plate 59, fig. 3.

ZonogoUus horeus Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 605.

Tide pools at Misaki.
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CHJENOGOBIUS MACROGNATHOS (Bleeker).

Tomakomai ; Takamatsu R., Akune.

CHLOEA CASTANEA (O'Shaushnessy).

Nanao; Same; Aikawa; Shiogama; Dogo Island. Collected in tlie

rice fields and small streams.

CHLOEA MORORANA Jordan and Snyder.

^fororan and Shiogania.

Large numbers of this species were secured with a small seine in the

shallow water near shore at Mororan. The males are somewhat

more slender than the females, and the fins are a little higher and

longer. The dorsal surface is often much less reticulated than in the

females and the branchiostegal membranes and the ventral, dorsal,

and anal fins are dusky or even black in color.

CHASMICHTHYS DOLICHOGNATHUS (HUgendorl).

Hakodate; Same; Aikawa; Msaki; Shimonoseki; Mitajiri; Tane-

gashima; Akune pools.

This species appears to be more abundantly represented at Msaki
than at any other point visited, where individuals fairly swarm in the

shallow pools left near shore by the fallmg tide.

CHASMICHTHYS GULOSUS (Gulchenot).

Aikawa; Msaki; Shimonoseki; Mitajiri; Kagoshima; Akune; in

pools.

This is the most common tide-pool species near Kagoshima.

PTEROGOSroS VERGO (Temmtock and Schlegel).

One large specimen was taken in a large rock pool at Misaki.

PTEROGOBmS ELAPOIDES (Gunther).

Shiogama ; ^Misaki pools.

What we now have reason to believe is the male sex of this species

was described by Jordan and Snyder as P. daimio. Males are to be

readily distinguished by their more robust bodies, brighter colors, the

dark bands being blacker and almost twice as large as those of the

females, and by generally having higher fins. Females are much
paler in color, the bands are very narrow and there is an extra band
or spot almost always present on the base of the caudal. A round

spot is present in the same place on an occasional male. The writer

has examined a large series of specimens of both sexes and no inter-

gradation of characters has appeared.' In our collecting the sexes

were not found together, and the male specimens taken far out-

number the females. The distinct color differences of the sexes, the

fact that the two color phases were not found associated, and the

poorly preserved specimens examined by Jordan and Snyder lead

them to the conclusion that the males belonged to a distinct species.

I Regan, Annals and Magazine, ser. 7, vol. 15, Jan., 1905, p. 22.
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ACNATHOGOBIUS FLAVIMANUS (Temminck and Schlegel).

Hakodate, Shiogama, Tokyo, Shimizu, and Dogo Island markets.

The species is veiy abundant in fresh and brackish waters.

CHiETURICHTHYS SCUSTIUS Jordan and Snyder.

Hakodate and Kagoshima pools.

CaffiTURICHTHYS HEXANEMUS Bleeker.

Hakodate markets.

TRIDENTIGER OBSCURUS (Temminck and Schlegel).

Tomakomai; Same, in the Niigawa; Aikawa; Shiogama; Akune;

Dogo Island.

TRIDENTIGER BUCCO Jordan and Snyder.

Shiogama pools,

TRIDENTIGER BIFASCIATUS Steindachner.

Shiogama; Shimonoseki,

Many specimens were collected at Shiogama in the pools.

ASTRABE LACTISELLA Jordan and Snyder.

Misaki and Tanegasliima pools.

Four specimens closely resembling the type were taken at Misaki.

A broad flap of loose, naked skin extends along the sides of the base of

both dorsal and anal fins. One specimen only was taken at Tane-

gashima. It is somewhat more slender than those from IVIisaki and

a little lighter in color. In life the spots on the head and fins were

bright orange; those on body pale lemon yeUow, except the one

extending across base of pectoral which was white; dark areas, deep

brown.

CLARIGER COSMURUS Jordan and Snyder.

Hakodate, Aikawa, and Msaki pools.

Thirty specimens were secured at Misaki. They agree closely with

the type, except that in some individuals the lateral stripe is some-

what wider, and there are occasionally 11 rays in the dorsal and

anal, the usual number being 12. A more careful examination of

the teeth than was possible with the single type specimen shows

that they are arranged in two series, an outer single row of stronger

teeth which gradually increase in size posteriorly, and an inner broad

band of weaker teeth, the posterior of which are larger than the others.

In the upper jaw the posterior teeth of the upper band are almost as

large as those of the outer row, while the others are very minute

and weak. In the lower jaw of some specimens the most posterior

tooth is somewhat larger than the others.

Individuals from Aikawa are somewhat Ughter in color than the

others.

CLARIGER EXILIS Snyder.

Plate 60, fig. 1.

Clariger exilis Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 544.

Ten specimens from Tanegashima range in size from 20 to 32 milli-

meters in length. They were found in the more outlying pools and
appeared only after the water had been thoroughly poisoned.
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The following measurements, made with all possible care, are

recorded in hundredths of the length to base of caudal:

Length of body, mm
Length head
Depth body
Depth caudal peduncle.

.

Length caudal peduncle.
Length snout
Diameter eye
Interorl'ital width
Depth head ,

Snout to spinou.s dorsal..
Length base of soft dorsal
Length base of anal
Height soft dorsal
Height ana!
Length pciloral
Length ventral
Length caudal

L
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Family URANOSCOPIDiE.

URANOSCOPUS JAPOPnCUS Houttuyn.

Tokyo market; Shimizu, seined near shore.

URANOSCOPUS BICINCTUS Temminck and Schlegel.

Shimizu, where specimens were collected with the seine.

GNATHAGNUS ELONGATUS (Temminck and Schlegel).

One specimen from the market at Kagoshima.

Family CALLIONYMID^.

CALLIORICHTHYS DORYSSUS Jordan and Fowler.

Hakodate market; Shimizu, in shallow water near shore.

CALLIURICHTHYS JAPONICUS (Houttuyn).

Shimizu; taken with the seine.

CALLIONYMUS LUNATUS Temminck and Schlegel.

A pale colored specimen from Nagasaki closely resembles that

figured by Temminck and Schlegel. The first dorsal spine though
broken reaches past the middle of the soft dorsal, the spines following

it being somewhat shorter than the anterior dorsal rays. The pos-

terior dorsal rays are elongate, reaching the base of caudal; the last

anal rays are similar. There is a black, lunate spot on the posterior

edge of the spinous dorsal and a diffuse, dark band on the lower part

of the caudal; the anal is dusky along its median portion; the soft

dorsal has a few elongate, dusky spots, and similar ones appear on

the upper part of the caudal. An examination of a series of speci-

mens shows some variation in both structure and color. The height

of all the fins is often much reduced, the filament of the first dorsal

spine being very short and the last rays of the dorsal and anal not

reaching the base of the caudal; the fourth and third dorsal spines

are sometimes successively shortened. The color is often intense, the

black spot spreading over a considerable part of the spinous dorsal and
becoming more or less broken up in an occasional specimen; the

dusky region of the anal becoming restricted in area and intense in

color, the edge of the fin at the same time growing white, the dusky,

lower portion of the caudal becoming modified in a similar way, so

that the black band of the anal appears to be continued on the

caudal; the dusky spots of both soft dorsal and upper part of caudal

growing more elongate, narrow and distinct. The specimen figured

by Jordan and Fowler ' is a brightly colored example with short fins.

Mr. Regan's ^ opinion that this specimen represents C. inframundus

Gill," and that it is not Temminck and Schlegel' s species does not

> Proc. U. S. Nat. Mus., vol. 25, 1903, p. 949, fig. 5.

» Ann. and Mag. Nat. Hist., vol. 15, p. 24.

» Proc. Acad. Nat. Sci. Phila., vol. 11. P. 129.
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appear to be well founded. Of the color Doctor Gill says: "Light
browTiish, marbled with white, and with a blackish first dorsal."

The species may bo easily recognized by the more or less definite

dark bar extending along the lower half of the caudal.

CAXLIONYMUS VALENCIENNESI Temminck and Schlegel.

Tokyo, Shimizii, Kagoshima, and Nagasaki markets.

CALLIONYMUS BENITEGURI Jordan and Snyder.

Otam, Hakodate, and Misaki markets.

Some variation in the structure of the preopercular spine has been

observed. Thor(> are generally 3 recurved hooks present, but

occasional specimens have but 2, a third being sometimes indicated

by a sharp elevation, while rarely an example may be found with

but 1. All individuals examined have a comparativel}' wide inter-

orbital space, the back covered with numerous ocelli, the anal in the

male with white, wavy lines, in the female dusky or immaculate, the

caudal with elongate, blackish spots except on the three lower mem-
branes, soft dorsal with ocelli, vermiculations, and at least 1 (median)

row of blackish spots.

CALLIONYMUS FLAGRIS Jordan and Fowler.

Hakodate and Shimizu markets.

DRACULO MIRABILIS Snyder.

Plate 61, fig. 2.

Draculo mirabilis Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 545.

Tomakomai in Hokkaido.

Family GOBIESOCID.E.

ASPASMA MINIMA (Doderlein).

Misaki pools.

ASPASMA MISAKIA Tanaka.

Misaki and Tanegasliima pools. This appears to be a rather widely

distributed species, being found at least as far south as Okinawa,
where specimens were more frequently taken than at ^Misaki.

Family BLENNIIDiE.

ENNEAPTERYGIUS TUSITALE Jordan and Scale.

Pools at Tanegasliima.

ENNEAPTERYGIUS ETHEOSTOMA (Jordan and Snyder).

Tliis species aj)pears to be equally abundant at Misaki and Tanega-
sliima where it occurs in the tide jiools.

ENNEAPTERYGIUS BAPTURUS (Jordan and Snyder).

^lisald })ools. One small specimen of tliis rare species was found.

ZACALES BRYOPE Jordan and Snyder.

Misaki and Aikawa pools. One example at Aikawa.

Some examples possess scarcely a trace of the bright color pattern

so commonly found, the whole body and fins being almost miiform.
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The species is abundantly represented at Misaki but appears to be

rare toward the northward.

ALTICUS ELLIPES (Jordan and Starks).

Tanegashima pools.

ALTICUS MARGARITARIUS Snyder,

Plate 61, fig. 3.

Alticus margaritarius Sntdeb, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 106.

Pools at Tanegashima,

PETROCSIRTES LOXOZONUS Jordan and Starks.

• Tanegashima pools.

PETROSCIRTES ELEGANS Steindachner.

Aikawa, IVIisaki, Shiminoseki, Mitajiri, and Akune pools, the latter

locality being the most southern record.

SALARIAS LINEATUS Bleeker.

Tanegashima pools.

SALARIAS ANDERSONI Jordan and Starks.

Tanegashima pools.

SALARIAS QUADRICORNIS Cuvier and Valenciennes.

Misaki, Akune, and Tanegashima pools.

SALARIAS TANEGASAS^M.^ Jordan and Starks.

Tanegashima pools, where the species is abundantly represented.

The males are dark in color, the females having many obhque, black

lines with light spaces between. This species is easily distinguished

from S. quadricornis by the long, fringed orbital tentacles, those of

S. quadricornis being shorter and without fringed edges. An occipital

crest is present in S. tanegasasimsB, prominent in the males and very

small or absent in the females.

AZUMA EMNION Jordan and Snyder.

Hakodate pools. The figure illustrating this species is incorrect

in that the origin of the dorsal should be represented as halfway

between occiput and upper edge of gill opening.

BRYOSTEMMA POLYACTOCEPHALUM (Pallas).

Hakodate, Same, and Aikawa pools.

ENEDRIAS NEBULOSUS (Temminck and Schlegel).

Mororan, Hakodate, Same, and Shiogama pools. One of the most

abundant tide pool fishes at Same.

CRISTICEPS FLAMMEUS Jordan and Starks.

Tanegashima pools.

PHOLIS TACZANOWSKU (Steindachner).

Hakodate and Same pools. In life the color ranges from the olive

brown to the bright red, green and lilac of the algae, a silver stripe

below the eye and a row of spots on the sides standing out in bold and

brilliant contrast.
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ALECTRIAS BENJAMINI Jordan and Snyder.

Pools at Mororaii, lliikodate, and Aikawa.

NEOZOARCES STEINDACHNERI Jordan and Snyder,

Ifakodate and Same pools.

ZOARCHIAS VENEFICUS Jordan and Snyder.

Hakodate pools.

DICTYOSOMA BURGERI Van der Hoeven.

Hakodate, Same, Aikawa, and Akune pools. This was the most
common tide pool fish at Aikawa while only 5 specimens were found

at Same.

OPISTHOCENTRUS OCELLATUS (Tlleslus).

Mororan, Hakodate, Same, and Aikawa pools.

OPISTHOCENTRUS ZONOPE Jordan and Snyder.

Mororan pools.

ABRYOIS AZUM.^ Jordan and Snyder.

Pools of ^Mororan. The species has not j^et been seen elsewhere.

The 3'oung of an inch or so in length have a bright, silvery- stripe

extending from lower edge of eye through base of pectoral to inser-

tion of anal. The tail has a light border and the spot on the dorsal

is indistinct. The head varies from 6.6 in the length in large examples

to 5 in the smaller ones.

ERNOGRAMMUS HEXAGRAMMUS (Temmtnck and Schlegel).

Pools at Hakodate, Same, and Aikawa, Young examples have the

dorsal fin considerably' elevated posteriori}'.

ERNOGRAMMUS EPALLAX Jordan and Snyder,

A single specimen of this species was secured in a deep pool at

Hakodate. It agrees with the original description of the species,

the dorsal and anal having the same number of spines. The head
below the eye is marked with a number of very distinct, white spots.

The ventral part of the body has similar spots wliich are much less

distinct in outline. The specimen measures 170 millimeters in length.

OZORTHE DICTYOGRAMMA (Herzensteln).

Hakodate and Same ])ools.

DINOGUNNELLUS GRIGORJEWI (Herzenstein).

Mororan; in the tide pools.

LUMPENUS ANGUILLARIS (Pallas),

Mororan and HakocUite. Two poorly preserved specimens of tiiis

species were found, one in the stomach of an example of Hemipterus

viHosus from Mororan, the other on the beach at Hakodate.

Family MmODYTID.E.
AMMODYTES PERSONATUS Girard.

Mororan and Ilakoilate markets; Same, collected with the seine.

20441°—Proc.N.M.vol.42—12 29
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Family BROTULID^.
HOPLOBROTULA ARMATA (Temminck and Schlegel).

Kagoshima market.

SIREMBO IMBERBIS (Temminck and Schlegel).

Nagasaki market.

Family GADID.^.

GADUS MACROCEPHALUS Tilesius.

Otaru markets.

ELEGINUS NAVAGA (Kolreuter).

Otaru market.

PHYSICULUS JAPONICUS Hilgendorf.

Hakodate market.

LOTELLA PHYCIS Temminck and Schlegel.

Hakodate and Aikawa markets.

Family LOPHIIDvE.
LOPmUS LITULON (Jordan).

Otaru; Hakodate; in the markets.

Family ANTENNARHDiE.
PTEROPHRYNE HISTRIO (Linnaeus).

A large specimen from Mororan has an immaculate ventral surface

and filaments on the sides. It is doubtful if P. ranina should be

recognized as a distinct species.

ANTENNARIUS TRIDENS (Temminck and Schlegel).

Misald pools; Shimizu, taken with the seine.
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1. Leptocephalus flavirostris. (Page 405.) From the Type.

2. Gymnothorax odiosus. (Page 407.) From the Tytl.

3. Syngathus yoshi. (Page 407.) From the Type.
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1. CORYTHROICHTHYS QUINQUARIUS. l PAGE 408.) FROM THE TYPE.

2. JORDANIDIA RAPTORIA. (PaGE 410.) FROM THE TYPE.

V.

3. CaTALUFA UMBRA. (PAGE 412.1 FROM THE TYPE.
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1. PSEUDANTHIAS VENATOR. (PAGE 414.) FROM THE TyPE
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2. Abudefduf clarki. (Page 41 9. > From the Type.
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1. LaCTOPHRYS TRITROPIS. (PAGE 424.^ FROM THE TYPE.
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2. Sebastodes tanak/E. (Page 427.) From the Type.
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1. HeXAQRAMMUS OTAKII. (PAGE 429.)

2. COTTUS NOZAW/E. (PAGE 430.) FROM THE Co-TYPE.
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3. Myoxocephalus YESOENSis. (Page 431.1 From the Type.
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1. OCYNECTES MODESTUS. i PAGE 432.) FROM THE TYPE.
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2. BERO ZANCLUS. (PAGE 434.) FROM THE TYPE.

^
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3. LEPIDOTRIGLA KISHINOUYI. .PAGE434.> FROM THE TYPE.
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1. Dactyloptena gilberti. (Page 435.) From the Type.
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2. PODOTHECUS XYZTES. (PAGE 437.) FROM THE TYPE.
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1. HiPPOGLOSSOIDES KATAKUR^. (PAGE 439.) FROM THE TYPE.
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2. Lepidopsetta mochiqarei. (Page 440. ^ From the Type.
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1. Glyptocephalus sas-^. I Page 440.' From the Type.

^'^^^^

2. DORYPTENA TANEGASIM/e. i PAGE 442.) FROM THE TYPE.

3. ZONOGOBIUS BOREUS. ^PaGE 442.) FROM THE TYPE.
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1. Clariqer exilis. (Page 444.)
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2. INU KOMA. (Page 445.) From the Type.
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3. iNu ama. iPage 445.) From the Type.
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1. EXPEDIO PARVULUS. 'PAGE 445.) FROM THE TYPE.

2. DRACULO MIRABILIS. (PAGE 447.)

<==?'

3. Alticus margaritarius. (Page 448.) From the Type.





NOTES OX AFRICAN ORTHOPTERA OF THE FAMILIES
l^LWTID.E AND PIIASMID.E IN THE UNITED STATES
NATIONAL AIUSEmi, ^YlTIl DESCRIPTIONS OF NEW
SPECIES.

By James A. G. Reiin,

Of llic Academy of Natural Sciences of Philadelphia.

Tho following paper is based on a portion of a series of African

Orthoptera turned over to me for study several 3'ears ago by the

late Dr. W. II. Ashmead, assistant curator of insects in the United

States National j\Iuseuni. My delay in bringing out this report has

not been without its advantages, as the Berlin Museum recently

placed in my hands for study its entire unworked series of material

of the i)resent families from central Africa, thus enabling me to

secure a much more satisfactory knowledge of the subject.

At a later date it is my intent to bring together all the records

which I have published relating to the series from Liberia and Luebo,

Kongo, regions of the greatest interest faunistically, but for the

present it seems best to make this report cover aU the African mate-

rial in the United States National Museum collection belonging to

the two groups here considered.

For the opportunity to study this collection my thanks are due

tlie authorities of the National Museum.

FamUy ]VLiNTIDyE.

Siil>raiiiily ORTHODKRIlSr^zE.

Genus THEOPOMPA Stal.

THEOPOMPA NEBULOSA Bolivar.

1908. Theopompa nebulosa Bolivau, Mem. R. Soc. Espan. Hist. Xat.,vol. 1,

p. 458, pi. 11, fig. 2. [Kamerun.]

Luebo, Kongo. (D. W. Snyder.) One female.

This specimen fully agrees \nth the original description except

for the subconfluent character of the two proximal blackish macula-

tions on the internal face of the cephalic femora, the sidcus alone

dividing them.

The range of the species is considerably extended by this record.

Proceedings U S. National Museum, Vol. 42—No. 1910.

451
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Genus TARACHODES Burmeister.

TARACHODES WERNERl. new name.

1907. Tarachodes perloides Werner, Sitzungsb. k. Akad. Wiss. Wien, Matli.-

nat. Kl., vol. 116, Abth. 1, pp. 192, 208, pi. 3, figs. 1-2. [Southwest Africa.]

(Not of Burmeister, 1838.)

Loanda, Angola. One male.

It is evident on comparing the original description of Tarachodes

perloides Burmeister ^ mth Werner's key for the species of the genus

and notes on perloides as recognized by him, that the latter is in

error in the association of his specimens. Burmeister states dis-

tinctly, "ventre rufescente, segmentis 2-punctatis/' while Werner

in his key gives as one of the diagnostic characters of perloides

"abdomen subtus immaculatum." It is quite probable that true

perloides is the same as either sancta Saussure or maura Stal, both

of which have the abdominal segments bimaculate ventrad. With

the material available at the present time we can not say which of

these names should be replaced by the older perloides. Under any

circumstance perloides of Werner is not perloides of Burmeister, and

a new name is required for the former. I take pleasure in dedicating

the species to the author of the very valuable paper in which its

characters were described and the species figured.

TARACHODES DIVES (S.iussure).

1869. Ch[iropuii\ dives Saussure, Mitth, Schw. Ent. Ges., vol. 3, p. 61. [Ben-

guella.]

Loanda, Angola. (H. Chatelain.) One female.

Mossamedes district, Angola. One female nymph. [Acad. Nat. Sci.

Phila.].

From this material it is apparent that Werner^ was mistaken in

referring the female specimen of this species from Benguella

described by Saussure^ to T. perloides Burmeister as recognized by

him.* The specimens before me fully agree with Saussure's origmal

description and figure and differ from Werner's figure in the more

elongate pronotum, which is slightly constricted caudad. The ce-

phalic margin of the pronotum is also more arcuate, the lateral angles

less decided, and the caudal margin more decidedly truncate

nicsad. The width of the head in proportion to that of the prono-

tum is considerably greater in the female of dives than in Werner's

figure of the same sex of perloides {=werneri).

iHandb. d. Entom., vol. 2, Abth. 2, pt. 1, p. 529. [Cape of Good Hope.]

2 Sitzungsb. k. Akad. Wiss. Wien., Math.-nat. KL, vol. 116, 1907, Abth. 1, pp. 202 and 210.

3 Melanges Orthoptarologiques, vol. 3, 1870, p. 164, pi. 4, figs. 1, la.

* See T. werneri, p. 452.
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TARACHODES PILOSIPES. new species.

Type.—U&le; Lucbo, Kongo. (D. AY. Snyder.) [Cat. No. 14602,

U.S.N.M.]

CloseI\' allied to T. dissimulator Wood-Mason * from Kamerun,
agreeing in general proportions and form, in the palo proximal

area on the tegmina and in the ])ilosity of certain ])ortions of the

bod}', but differing in the arcuate instead of truncate vertex, in

the nondenticulate cephalic coxa?, in the almost complete absence of

black from the internal faces of the cephalic coxa> and femora, in the

absence of blackish puncta caudad on the prosternum and also of a

distinct maculation on the metasternum and in the less clearly

defined proximal and completely absent distal pale areas

on the tegmina.

Size rather large; form subdepressed ; limbs and ven-

tral surface pilose, this strongly marked on the median

antl caudal limbs. Head with the greatest depth con-

tained about one and one-fifth times in the greatest

width; face slightly concave; occiput moderately but

distinctly arcuate, the juxta-

ocular sulci well impressed;

ocelli moderately largo, placed

in a triangle ; facial shieldwith

the greatest depth contahied

one and two-thirds times in

the greatest width, dorsal

margin subtruncate mesad,
slightly oblique subtruncate

laterad, lateral margins sub-

parallel, ventral margin
slightly arcuato-emarginate,

surface of shield smooth ; an-

temiffi simple; eyes not pro-

jecting, their outline rounding into that of the head. Pronotum with
the greatest dorsal (supra-coxal) width contained slightl}- less than
twice in the length, the width at the cephalo-lateral angles very slightly

less than that of the supra-coxal region, that at the caudo-lateral

angles not more than four-fifths that of the widest portion; cephalic

margin strongly arcuate, slightly sinuate laterad, with a slight median
truncation, cephalo-lateral angles distinctly produced, angulate, lat-

eral margins slightly pilose, bi-undulate, narrower caudad of the coxal

insertion than cephalad of the same, caudo-lateral angles rounded,

caudal margin rather broadh* truncate mesad, obliquely truncate

laterad; surface of disk multimpressed, a more or less distinct medio-

FIG. 1. rAKACHODES PILOSIPES.

TYPE. (X IJ.)

Dorsal view of

1 Jourii. Asiatic Soc. Bengal, vol. 51, pt. 2, p. 23.
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longitudinal shallow sulcus present, a well-marked transverse sulcus

present at the cephalic third and subobsolete mesad, caudal third

with a
fi
-shaped area depressed below the level of the median section,

a shallow transverse depression is present at the cephalic sixth, oblique

paired depressions located meso-laterad and a transverse narrow

rounded elevation borders the caudal margin. Tegmina decidedly

exceeding the apex of the abdomen, the length slightly greater than

three times that of the pronotum, broad, the greatest width contained

about three and one-half times in the length of the same, hyaline;

costal margin well arcuate proximad and distad, straight for the

remainder of its length ; sutural margin for the greater portion of its

length subparallel to the straight section of the costal margin; apical

margin oblique arcuato-truncate, the immediate apex costal in

position and well rounded. Wings about five-sixths the length of the

tegmina, the greatest width contained about

twice in the length, apex rotundato-rectangulate.

Supra-anal plate transverse subtrigonal, the apex

rather deeply rotundato-emarginate ; cerci dis-

tinctly surpassing the apex of the subgenital

plate, depressed, slightly tapering, moniliform;

subgenital plate very ample, lateral margins mod-
erately converging caudad, apical margin trun-

cate, styles short, simple, free. Cephalic coxse

FIG. 2.-TAEACH0DES PI-
twO'thu-ds thc Icngth of the pronotum, robust,

LosiPEs. Ventral VIEW unarmed; cephalic femora hardly shorter than

cEPHrLic'iiMrTx'iI.') ^^^^ pronotum, compressed, the dorsal portion

strongly so, the greatest depth of the femur con-

tained two and one-third times in the length of the same, dorsal

margin slightly arcuate proximad, straight distad, external face broad,

deplanate, with a median raised distal ridge, ventro-external margin

Avith five short teeth, one of which is on the genicular lobe, ventro-inter-

nal margin with twelve to thirteen small teeth of two, usually alternat-

ing, sizes, discoidal spines four in number, placed well proximad and

with the proximal one very small, the others short and robust; cephalic

tibise (exclusive of apical claw) equal to slightly more than two-thirds

of the femoral length, armed on the external margin with thirteen to

fifteen spines, on the internal margin with fourteen spines, both series

with the spines gradually increasing in length distad; cephalic tarsi

subequal to the tibise in length, compressed, the metatarsi sub-

lamellate disto-dorsad. Median and caudal limbs rather short, the

former very robust with the femora greatl}^ compressed, the caudal

femora equal to about three-fourths of the pronotal length and the

median pair slightly shorter than the caudal ones.

General color buff, much of the dorsum of the pronotum washed with

vinaceous-buff ; the dorsal surface of head, pronotum, external face
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of the caudal limbs and most of the median and caudal limbs more

or less thickh^ and distinctly punctulate with vandyke brown.

Tegmina hyaline, proximal portion subopaque cream-bufT, obli([uely

(lelimitetl, embracing the concolorous stigma and all of the marginal

field; veins cream-buff, the longitudinal ones with regularly placed

sections of brown, varying from vandyke to seal brown, which at the

intersections of cross-veins color the latter to or nearly as far as the

spurious veins, the latter seal brown. Wings milky hyaline, slightly

buffy along the costal margin, principal veins cream-buff, tlic principal

veins of the discoidal field marked as on the tegmina, but in a

weaker, more irregular fashion. Cephalic coxae pale rose purple on

the internal face, ])roximal extremity narrowly dark broA\ni, the distal

margin of the general color, preceded by a small browni.sh spot;

cephalic femora weakly lined with brownish on the median keel of

tlie internal face. Tarsi with the joints tipped with ilark brown, the

metasterni with three to four maculations of the same. Prostemum
solidly blackish except for a short caudal unmarked section of the

general color; mesosternum and metasternum non-maculate.

Measurements.
rmn.

Length of body 37.

Length of pronotum 9. 8

Greatest width of pronotum 5. 5

Length of tegmen 31.0

Greatest width of tegmen 9. 2

Length of cephalic femiu" 9.

The type of this beautiful species is unique.

Genus GALEPSUS StaL

GALEPSUS CONGICUS, new species.

Type.—Uale, Luebo, Kongo. (D. W. Snyder.) [Cat. No. 14603,

U.S.N.M.]

Allied to G. lenticularis (Saussure), G. capitatus (Saussure), and

G. meridionalis form intermedins Werner from South and East

Africa, but differing from both the latter in the distinctly narrower

and proportionately much deeper head, in the somewhat more
arcuate vertex and more rounded eyes. From G. lenticularis, which

is apparently its closest ally, it can be separated b}'' the absence of

distinct protuberances on the vertex and by the less arcuate charac-

ter of the same. The form of the head in this species is quite dis-

tinctive, being distinctly narrower than deep.

Size rather small; form slender and elongate, sHghtly depressed;

surface smooth. Head slightly but distinctly deeper than Ande, as

is usual in the genus, flexed so that its axis is horizontal, the exposed

dorsal portion of the occiput gently rounded with a pair of impressed



456 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 42.

FIG. 3.—CiALEP-

SUS CONGICUS.

OUTLINE OF
HEAD. (X4.)

jiixta-ocular arcuate sulci paralleling the eyes; occipital line undulate

arcuato-truncate between the sulci, subarcuate laterad; ocelli placed

in a triangle, the ventral ocellus larger than the paired ones; facial

shield %vith the greatest (median) depth about two-thirds the greatest

(ventral) width, the dorsal margin gently arcuate, ventral margin

moderately arcuato-emarginate, lateral margins slightly diverging

ventrad, surface smooth; eyes little prominent, rotundato-obtuse

ccphalo-laterad, gently arcuate laterad, the greatest rndtli of the

eyes contained about one and one-half times in their

length; antennse simple. Pronotum elongate rectangu-

late, the greatest (supra-coxal) mdth contained two and

one-half times in the greatest length; cephalic margin

well arcuate, slightly flattened niesad, cephalo-lateral

angles well rounded; lateral margins cephalad of the coxal

insertion subequal to the supra-coxal ^vidth, caudad of

the same distinctly but not greatly narrowed, caudal

margin arcuate laterad, truncate mesad; disk of the pro-

notum with the faintest possible medio-longitudinal sulcus cephalad,

an equally faint median carina near the caudal extremity; transverse

sulcus at the cephalic third, strongly U-shaped, the arms of the sulca-

tion shghtly sinuate and slightly converging cephalad; margins entire.

Tegmina with the greatest length about two and one-half times that of

the pronotum, slightly surpassing the apex of the abdomen, apex nar-

rowly rotundate. Wings ^^dth the costal margin nearty straight, apex

rotundato-rectangulate. Supra-anal plate transverse

trigonal, angle broadly obtuse, median carina present; cerci

depressed, sublamellate, surpassing the subgenital plate,

apex missing, proximal joints broader than long; subgeni-

tal plate broad, proximad, lateral margins stronglyconverg-

ing caudad, caudal margin very nan'ow, truncate, styles

very short, free. Cephalic coxse equal in length to about

three-fifths of the pronotal length, unarmed on the margins

;

cephahc femora equal to four-fifths of the pronotal length,

moderately compressed, dorsal margin subarcuate prox-

imad, straight distad, ventro-lateral margin mth five

spines, decreasing in length distad, the distal one on the

genicular lobe, ventro-internal margin with 13 spines,

more or less alternating in length, discoidal spines 4 in

number; cephalic tibias (without apical claw) about two-thirds the

length of the femora, external margin armed with 10 to 11 spines,

internal margin armed with 11 spines increasing in length distad;

cephahc metatarsi equal to four-fifths of the tibial length, remainder

of the tarsi very slightly shorter than the metatarsi. Median limbs

quite short, the femora not more than three-fifths of the pronotal

length. Caudal limbs longer than the median ones, the femora but
slightly shorter tlian the pronotum.

FIG. 4.— GA-
LEPSUS CON-

GICUS. Dor-
sal OUTLINE

OF HEAD AND
PRONOTUM.
(X 4.)
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General color cinnamon; eyes seal brown; antennae ochraceous;

pronotum clouded \vith chocolate and wdth a fine medio-longitudinal

line of the same. Prostemum seal brown mesad for the greater

portion of its length. Tegmina and wings ver}'^ faintly infumate, the

veins lined with russet and prout's brown.

MeasurewentK.
mm.

Len.^lh f)f body 27.

l>ength of pronotum 7.

Greatest width of pronotum 2.

8

Length of tegmen 19. 2

T-ength of cephalic femur 5. 2

The type is unique.

SiibfaiTiily M:A.isrTiN"^i<:.

Genus HAPALOMANTIS Stal.

HAPALOMANTIS RHOMBOCmR (Werner).

190R. Enlella rhomhochlr Wkrxkr, Ber. Semk. Naturf. Ge.s., p. 4S, pi. 3, fig. G.

[No locality.]

Loanda, Angola. One female.

This specimen agrees \\'ith individuals from Kamerun.

Genus STENOPYGA Karsch.

STENOPYGA EXTERA Karsch.

1892. Stenopyga extern Karsch, Ent. Nach., vol. 18, p. 140. [Barombi station on
Elephant Lake, Kamerun.]

Mount Coffee, Liberia. March, 1897. (R. P. Currie.) One male.

This specimen is inseparable from a Kamerun individual. The
range of this species is by this record continued nortliward along

the coast, as the Gold Coast was the previous northern point for

the form.
Genus TENODERA Burnneisler.

TENODERA SUPERSTITIOSA (Fabricius).

1781. [3fantis] superstitiosa Fabricius, Spec. Ins., vol. 1, p. 348. [.Equinoctial

Africa.]

Loanda, Angola. (II. Chatelain.) One female.

Luobo, Kongo. (D. W. Snyder.) One female.

Tlie measurements of these specimens are as foUows

:

Luebo.
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Genus POLYSPILOTA Burmeister.

POLYSPILOTA VALIDISSIMA Gerstaecker.

1883. Polysp[ilotd\ validissima Gerstaecker, Mitth. Naturw. Ver. Neu-Vor-

pomm., vol. 14, p. 89. [Aburi, Gold Coast.]

Mount Coffee, Liberia. (G. P. Goll.) One male.

Clay Asliland, Liberia. (Mrs. J. E. D. Sharp.) One female.

The specimens of this striking species agree well with the original

description and vary in dimensions but a milHmeter or so from the

type measurements. The range of the species is extended north-

westward from the Gold Coast by these records, while the most
southern pomt from wliich the species is known is the Gaboon
country (Westwood).

The female specimen shows that there is some variation in the

coloring of the internal face of the cephalic coxae, these parts being

dark brown as in the male, while in the type female they were

described as blackish.

POLYSPILOTA CALABARICA Westwood.

1889. Polyspilota mZa6an>a Westwood, Rev. Mantid., p. 35, pi. 11, fig. 2. [Old

Calabar.]

JVIount Coffee, Liberia. (G. P. Goll.) One male.

This individual agrees quite well with the original description and

figure except that the transverse costal tegminal bars are more
regularly spaced, much as in males of P. validissima. The size is

slightly less than that of the type, but this is apparently notliing

more than individual variation.

It is quite difficult to understand why Werner ^ synonymized

Miomantis armicollis Karsch w^ith this species. One of the characters

of this species, mentioned by the original describer, is the miarmed
condition of the basal portion of the pronotum, wliile armicoUis, based

on the same sex (male) as calaharica, has the margins of the shaft

with strong teeth. The range of calaharica is considerably extended

to the northwest by the JVIount Coffee record, the southern limit as

far as at present known being the Kamerun.

POLYSPILOTA VARIEGATA (Olivier).

1792. Mantis variegata Olivier, Encycl. Meth., Ins., vol. 7, p. 638. [Angola.]

Mount Coffee, Liberia. February-April, 1897, and 1897 without

month. (R. P. Currie and G. P. Goll.) Six males, fifteen females,

one immature male.

Luebo, Kongo. (D. W. Snyder.) One male, three females.

Of the Mount Coffee series of tliis widespread and polymorphic

species four males belong to the color form pustulata, two males and

J Ber. Senck. Naturf. Ges., 1908, p. 36.
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eleven females to the form striata, and four females to the form viridisJ

Of the Luebo specimens the male belongs to the pustvlata form and

the tliree females to the striata type.

As measurements of the above series may prove of service in

studying the amount of geographic and individual variation in size

in this species, I append a table of the dimensions.

XIALKS.

March, 1897. Form iflriala . .

.

1897. Formpu^tulaln
April, 1897. Form pustulala.
1897. Form puxtulata
No date. Form pvsti'lata

No date. Form striata

Average of alwve serie.s of tliis sex.

March, 1897. Form viridui Werner.
April, 1S97. Form viridis Werner.

.

1897. Form striata

Do
Do

April, 1897. Form viridis

March, 1897. Form striata

April, 1897. Form striata

Do
April, 1897. Form viridis

February, 1897. Form striata

April, 1S97. Form striata

Do
No date. Form striata

Do

Average of above series of this sex. .

.

Length
ol body.

Width
of head.

58

mm.
7.0
G.8
7.0
6.8
7.0
7.0

58 6.9

8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.5
8.3
8.3
8.3
8.3
8.2
8.3
8.0

Length
of pro-
notum.

Greatest
width of
prono-
tum.

mm.
17.5
16.5
18.0
10.5
17.3
17.5

mm.
5.0
4.5
5.0
4.5
4.5
4.5

17.3

19.5
19.5
19.0
19.2
20.8
19.0
19.5
20.5
20.8
20.0
19.5
19.7
19.5
20.0
19.2

8.2 19.7

4.6

6.0
6.0
6.0
6.5
6.2
6.0
5.8
6.5
6.2
6.0
6.1
6.0
6.0
6.7
6.0

Length
of teg-

men.

mm.
44.5
42.6
42.0
39.0
42.0
4.3.0

42.1

Length

cephalic
femur.

1.1.2

12.2
1.3.0

11.2
12.2
12.2

47.0
47.0
40.0
48.0
49.0
47.0
43.0
52.0
49.0
50.0
49.0
48.

49.0
50.0
46.8

6.1 48.0

12.3

15.0
14.5
15.

15.0
10.0
14.5

14. S
10.

5

10.0
10.

15.2
15.0
14.5
10.0
15.2

1.5.2

Genus SPHODROMANTIS StSl.

SPHODROMANTIS LINEOLA (Bunneister).

1838. M[antis (Stagmatoptera)] lineola Burmeister, Handb. d. Entom., vol. 2,

Abth. 2, pt. 1, p. 537. [Sierra Leone.]

Momit Coffee, Liberia. April, 1897, and 1897. (R. P. Curric and
G. P. Goll.) Four males, five females, two immature females.

Luebo, Kongo. (D. W. Snyder.) Two females, one immature
female.

Loanda, Angola. (IT. Chatelain.) Two females.

^{y study of this and other material causes me to indorse Werner's
• treatment of gastrica Gerstaecker, hicarinata Saussure, l-ersteni Stkl,

and chriMliia Kirby aa synonyms of this species.- Regarding rudolfse,

however, I must difl'er, as it appears to represent a southern form of

the bioculata type.'

As the gi'eater portion of the above series has been in alcohol, we
can not give any notes on color variation.

> See Werner, Ber. Senck. Naturf. Ges., 1908, p. 38.

« Ber. Senck. Naturf. Ges., 1908, pp. 33-34.

' See Uehn, Proc. Acad. Nat. Sci. I'hila., 1911, p. .322.
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Genus HOPLOCORYPHA Stal.

HOPLOCORYPHA PERPLEXA, new species.

Type.—Female ; Luebo, Kongo. (D. W. Sn^'der.) [Cat. No. 14604,

U.S.N.M.]

A member of the macra-galeata group, but readily separable on

account of the more elongate pronotum, which has the lateral carinse

of the caudal half of the same irregularly undulate, and by the much
slenderer cephalic limbs.

Size rather large (for the genus); form considerably elongate;

surface rugoso-tuberculate. Head transverse, the greatest depth

contained nearly one and one-half times in the greatest width;

occipital line truncate between the juxta-ocular sulci; juxta-ocular

lobes rather low, obtuse, not deplanate; ocelli very small, placed in

an arcuate line; facial shield with the greatest depth

contained one and one-half times in the greatest

width, dorsal margin slightly arcuate, ventral mar-

gin subarcuate emarginate with a slight median in-

dentation, lateral margins moderately converging

dorsad, dorso-lateral angles rect-obtuse, ventro-

lateral angles slightly acute; eyes prominent, ovoid

when seen from the side; antennae very delicate, fili-

form, their length but little greater than the greatest

width of the head. Pronotum with the greatest

(supra-coxal) width contained about six and one-

half times in the length of same, the mdth at the

caudal margin but slightly less than the supra-

coxal width; collar distinctly narrower than the

shaft, the average width of the former slightly less

than a third the length of the same; cephalic mar-
gin strongly arcuate, slightly flattened mesad, lateral margins of shaft

parallel, straight to near the supra-coxal region where the margins

expand moderately to the obtuse-angulate lobes, narrowing caudad of

the same, and subparallel on the entire shaft, although very slightly

but regularly expanding caudad, entire lateral margins denticulate

;

median carina marked more or less distmctly over the entire pronotal

length; transverse sulcus truncate, placed very slightly in advance of
^

the greatest pronotal width; surface more or less distinctly midulato-

lineate rugoso-tuberculate, the false lateral carinae markedly crenulato-

undulate; distinct usually paired tubercles placed along the median
carina and a semielliptical line of tubercles placed caudad on the

collar. Abdonoinal segments with the medio-dorsal lobe distinct,

largest on the second segment; supra-anal plate large, subquadrate,

Fig. 5.—HOPLOCORYPHA
PERPLEXA. Dorsal
VIEW OP HEAD, PRO-

NOTUM, AND CEPHALIC

LIMBS. (X li-)
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slightly tectate, caudal margin bisarcuato-truncate, lateral angles

broadly rounded; cerci slightly exceeding the supra-anal plate in

length, robust, moniliform; subgenital plate strongly comi)ressed

distad. Limbs vory^ slender. Cephalic coxce slightly shorter than

half of the pronotal length, of the structure found in the other species

of the genus, the margins \ory finely denticulate, the slenderest por-

tion at the distal third, internal distal lobe strongly developed,

rounded: cephalic femora equal in length to about two-thirds that

of the pronotum, very- slender, tapering regularly from the proximal

section, hardly ct)mpressed; external margin with five spines, one of

which is very small and placed on the genicular lobe, internal margin

with eleven * to twelve spines of alternating size except distad, where

from three to four small spines intervene between the terminal large

spine and the one preceding it; discoidal spines three in number, the

second verv' long and surpassing in size the apical tibial claw: cephalic

tibiic sliglitly less than a fourth the length of the femora, moderately

comi)ressed, armed on the external margin with four spines on the

distal half, unarmed proximad ; internal margin with eight to ten

sjjincs; cephalic tarsi not exceeding the tibiae in length, the metatarsi

comprising more than half of the tarsal length. Median and caudal

limbs ver\' slender and elongate; tibine slightly longer than (caudal)

or subequal to (median) the femora; median metatarsi slightly less

than two-thirds of the length of the median tarsi; caudal metatarsi

about three-fourths of the entire tarsal length.

General colors mottled raw umber and seal brown. Presternum

almost uniform broccoli bro^^^l, slightly roseate caudad of the inser-

tion of the cephalic limbs. Cephalic coxre ^vith their internal faces

nearly uniform broccoli brown, external margin beaded with seal

broAm; cephalic femora with the ventral and part of the internal face

solid seal brown. Supra-anal plate and cerci wood bro%vn. Median

and caudal tibia3 obscurely biannulate w-ith. wood broANTi proximad.

Measurements.
Ill in

.

Length of body 60.

Length of pronotum 21. 5

Greatest widih of pronotum 3.

5

Length of cephalic femur 16. 5

Length of median femur 16. 5

Length of caudal femur 19.

An imi^erfect paraty})ic specimen has also been examined. It is

considerably smaller than the t_>i)e and, having lost the apex of its

abdomen, the sex can not be ascertained. No point of difference

from the type can be found.

> This appears to be abnormal and due to injury to certain spines.
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HOPLOCORYPHA BOVIFORMIS, new species.

Type.—Male; St. Paul de Loanda, Angola. [Cat. No. 14605,

U.S.N.M.]

Allied to H. horomensis Brancsik from Zambesia and H. hispina

Saussure and Zehntner from Madagascar, differing from both in the

extremely slender form of the pronotum and the spiniform character

of the juxta-ocular lobes. From hispina it also appears to differ in

the smaller size.

Size rather small; form elongate; surface closely and finely tuber-

culate. Head with the greatest depth contained one and one-half

times in the gi-eatest width; occipital outline truncate between the

juxta-ocular sulci, juxta-ocular lobes rectangu-

late with the apices acute, mammiform, diverg-

ing, the lobes very slightly depressed; ocelli

rather small, placed in an arcuate line; facial

shield strongly transverse, dorsal margin trun-

cate mesad, obliquely arcuato-emarginate lat-

erad, ventral margin slightly arcuato-emargi-

nate, lateral portions very narrow; antennae

slightly shorter than half of the pronotal length,

simple; eyes very prominent, subglobose, ovoid

in form when seen from the side. Pronotum.

slender, elongate, the gi^eatest (supra-coxal)

width contained nearly six times in the length;

collar markedly tapering cephalad from the

supra-coxal angles to the middle of the collar,

thence subequal cephalad to the strongly

rounded cephalic extremity, supra-coxal angles

very slight but distinct; shaft slightly tapering

caudad to the caudal third, thence subequal to

the truncate caudal margin; lateral margins of

the whole pronotum denticulate, a slight but

distinct median scarina present throughout

the pronotal length, transverse sulcus U shaped, not severing the

median carina; paired supplementary carinas on the shaft dis-

tinctly concavo-arcuate, closely and finely tuberculate, the tuber-

culations of the other (more lateral) portions of the shaft and of the

collar arranged in linear fashion. Abdomen without marked medio-

dorsal lobes on the caudal margin of the segments; supra-anal

plate with the proximal width slightly greater than the length,

lateral margins arcuato-convergent caudad, apical margin bisarcuate;

cerci but slightly surpassing the supra-anal plate, deplanate, moder-

ately broad, apex acute; subgenital plate with, the distal half of the

lateral margins converging distad, the apical extremity very narrow,

FIG. C—HOPLOCORYPUA BOVI-

FORMIS. Dorsal outline of

TYPE. (X 2.)
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the very brief tuberculiform styles subcontiguous at their bases.

Limbs of the slender type found in all of the species of the genus.

Cephalic coxae about half of the pronotal length, margins finely den-

ticulate; cephalic femora about two-thirds the length of the prono-

tum, the distal extremity considerably curved dorsad, external mar-

gin armed with five spines, of which the distal one is on the genicu-

lar lobe and very rudimentary in character; internal margin ^^'ith

twelve spines, alternating in size, except that the distal large spine

is preceded by three small ones; discoid al spines three in number*

the second slightly exceeding the apical tarsal claw in length; cepha-

lic tibioo (^^^tllOut apical claw) very slightty more than a fourtli of

the femoral length; external margin armed on the distal half with

four spines; internal margin mth nine spines; cephalic tarsi hardly

longer than the tibia^; metatarsus comprising two-thirds of the entire

tarsal length. Median and cephalic limbs very slender, the median
femora about three-fourths of the length of the caudal femora;

median and caudal tibite slightly shorter than their respective femora;

caudal metatarsi comprising about three-fourths of the entire tarsal

length.

General colors prout's broA\Ti and ecru drab, one lined and washed
over the other. Head ^vith the face and the proximo-cephalic por-

tion of the eyes prout's brown finely punctulate with olive, remain-

der of eyes clear tawny-olive; facial shield and region immediately

ventrad of the insertion of the antennae nearly clear wood bro\\Ti.

Pronotum with a medio-longitudinal bar of ecru drab, slightly ex-

panded in the supra-coxal region and regularly expanding caudad
on the caudal half of the shaft, lateral portions of the shaft weakly

barred in a similar direction with the same color. Mesonotum and

metanotum vdih. paired lateral lines of prout's browTi, laterad of

which the color is ecru drab. Abdomen A\dth a distinct medio-

longitudinal bar of prout's brown. Limbs of the general colors

clouded vTiih. tawny-olive; dark punctulations and internal longi-

tudinal bars decided on the cephalic femora.

Measurements.

Female
(para-
type).

Length of body
Length of pronotum
Greatest width of pronotum
Length of cephahc femur. .

.

Length of median femur
Length of caudal femur

mm.
38.5
13.5
2.3
10.0
10.0
12.0

I have before me a female paratype,, which fully agrees \vith the

type in all important characters, allowing, of course, for sexual differ-

entiation in proportions. A few notes, however, may not be amiss-



464 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

Form less elongate than in the male. Ocelli very small; facial

shield with median truncate portion of the dorsal margin broader

than in the male. Pronotum with the proportions the same. Abdo-
men with very small but distinct median lobes on the dorso-caudal

margins of the segments, all segments multilineate ; supra-anal plate

similar to that of the male m form but more tectate.

Color more uniform prout's brown, washed with ashy brown ceph-

alad, with almost no clear ecru drab areas; pronotum without any
portions of clear prout's bro^vn; cephalic femora without dark areas

on the internal faces; abdomen nearly uniform prout's brown.

Genus CALIDOMANTIS Rehn.

CALIDOMANTIS HOSIA.i new species.

!r?/pe.—Female; Luebo, Kongo. (D.W.Snyder.) [Cat. No. 14606,

U.S.N.M].

Allied to C. hilttneri Giglio-Tos,- from western, central, and southern

Africa, but differing in the rotundato-subconoid eyes and the shorter

tegmina and wings. It is also related to minuta Giglio-Tos, from the

Cape of Good Hope, but it can readily be separated by the greater

size of the body and the granulate pronotum.

Size rather small; form moderately elongate. Head large, the

greatest width nearly twice the greatest width of the pronotum, the

greatest depth of the head contained one and one-half times in the

greatest width of the same ; occipital outline arcuato-truncate between

the juxta-ocular sulci, the portion between the sulci and the eyes

distinctly arcuate declivent; ocelli small, placed in an arcuate line;

facial shield strongly transverse, the greatest depth contained over

three times in the width, dorsal margin narrowly truncate mesad,

moderately arcuato-emarginate laterad, lateral margins arcuate, ven-

tral margin subtruncate; antennse simple, equal to four-fifths the

length of the pronotum; eyes moderately prominent, broadly rotun-

dato-rectangulate dorso-laterad when viewed from the front, the

angle equally rounded when seen from above. Pronotum with the

greatest (supra-coxal) width contained about three and one-half times

in the length of the same, the collar much broader than the shaft

and but little narrower than the supra-coxal expansion; cephalic mar-

gin strongly rounded with a slight median truncation, lateral mar-

gins of collar subparallel, gently expanding to the arcuate but not

strongly marked supra-coxal lobes; shaft moderately and broadly

narrowed, slightly expanding cephalad and caudad; caudal margin

broadly truncate mesad, strongly arcuate laterad, entire lateral mar-

gins denticulate; a medio-longitudinal sulcus present for a distance

1 '0(r«—signifying pious, devout.

J Bull. Soc. Ent. Ital., vol. 41, 1911, p. 181.
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cephalad and caudad of the transverse sulcus, which latter is well

impressed; collar with a fairly complete elliptical carinate figure,

which touches the transverse sulcus caudad; surface of the entire

pronotum acute tuberculate. Tegniiua slightly more than one and
one-third times the length of the pronotum, elongate-ovate, subhya-

line proximad in the sutural section, remainder opaque; costal margin
broadly arcuate, slightly flattened mesad, sutural margin moderately

arcuate, apex rotundato-rectangulate; costal veins numerous, stigma

small, linear, placed slightly proximad of the middle. Wings about
equal in length to the combined length of tlie head and pronotum,
opaque; costal margin straight in tlie proximal two-tliirds, strongly

arcuate in the distal third, the immediate apex rounded acute-

angulate, sinus distinct and mod- _
erately deep. Apex of abdomen
missing. Cephalic coxa? distinctly

compressed; dorsal margin with 5

to 6 teeth, between which are in-

tercalated one or more smaller den-

ticles ; ventral face thickly denticu-

late, the dcnticulations adpressed :

external margins finely denticulate

;

internal face of the coxje wdth a few

tubercles: cephalic femora slightly

shorter than the pronotum, the

greatest depth of the femora con-

tained four times in the length of

the same; dorsal femoral margin

straight, finely crenulato-denticu-

late; external margin with 5 spines,

of which the distal is very small

and placed on the genicular lobe;

internal margin with 14 spines, the

distal one on the genicular lobe and ^^^- 7.-€aijdomaxtis hosia. dorsal \tewof

the formula? reading proximad being

iliililililili; discoidal spines 4 in number: cephalic tibise, exclu-

sive of apical claw, slightly less than half of the femoral length,

armed on the external margin with 7 spines placed on the metlian

and distal portions, internal margins with 11 spines increasing

in size distad: cephalic tarsi slightly longer than the tibiae, exclu-

sive of claw, the metatarsi slightly more than half of the entire

tarsal length. Median and caudal limbs moderately slender; median
femora nearly three-fourths the length of the pronotum; median
tibiiE slightly shorter than the femora; caudal femora but slightly

shorter than the pronotum ; caudal tibiae slightly exceeding the femora
in length.

20441°—rroc.N.M.vol.42—12 30
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General color wax yellow, becoming gamboge yellow on the teg-

mina and mngs, head inclined toward buff; eyes clay color; cephahc

coxse non-maculate ; cephalic femora with three points of seal brown

on the internal face, one decidedly proximal, one larger one imme-

diately distad of the unguinal groove and one smaller one imme-

diately proximad of the same, larger spines on the internal margin

of the caudal femora lined on the internal margin and spotted at the

internal base with seal brown, all the femoral and tibial spines tipped

more or less broadly with the same color.

Measurements

.

mm.

Length of body (incomplete as apex of abdomen is missing) 25.

Length of pronotum 11.

Greatest width of pronotum 2. 8

Length of tegmen 13. 8

Greatest width of tegmen 5.

Length of cephalic femur 9. 5

Length of median femur 8.

Length of caudal femvu" 10.

The type of this species is unique.

Subfamily CREOBOTRIN^EI.

Genus PANURGICA Karsch.

PANURGICA LEBERIANA, new species.

Type.—Male', Mount Coffee, Liberia. (G. P. GoU.) [Cat No. 14607,

U.S.N.M.]

Differing from P. duplex Karsch as figured by Werner ^ in having

the cephahc spine shorter, the pronotum more elongate and decidedly

obhque truncate lateral instead of subrectangulate and in the differ-

ent shape of the lateral pronotal margin when seen from the side.

Size medium; form as usual in this genus. Head with the greatest

depth contained one and two-fifths times in the greatest w"idth ; occip-

ital fine with the portion between the sulci subtruncate, juxta-ocular

lobes low, rotundato-rectangulate, the angle nearer the eye than the

sulcus, subtrigonal when viewed from the side; cephahc spine trigo-

nal, depressed, distal portion sHghtly curved dorsad, when viewed

from the dorsum the apex of the spine not surpassing the oceUi;

ocelU large, subcontiguous, placed in a flattened triangle; facial

shield transverse, the greatest depth about one and one-half times

in the greatest width, dorsal margin with a marked median arcuate

emargination, which is flanked laterad by low trigonal tubercles, the

margin obhquely dechvent laterad, ventral margin broadly concave,

lateral margins parallel, straight, surface of plate impressed with a

pair of lateral carinse converging ventrad ; clypeus subproduced dorso-

1 Ber. Senck. Naturf. Ges., 1908, pi. 3, figs. 4a, 46.
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mesad; antennae reaching nearly to the middle of the tegmina,

moniliform; eyes strongly inflated, ovato-globose, the dorsal outUne,

when viewed from the lateral aspect, shghtly obUque depressed.

Pronotura of the usual type found in the genus, the area of greatest

expansion containetl about one and one-fifth times in the length;

cephalic portion of margins narrowly rounded, thence laterad oblique

emarginato-truncate to the portion of greatest widtii, caudad of this

for a short distance truncate and shghtly convergent, then strongly

arcuato-truncate convergent to the narrowest portion, the caudal

section of the pronotum with the margin broadly rounded,

lateral margins serrulate; transverse sulcus strongly

marked, placed very slightly before the middle, another

transverse impression placed slightly caudad of the por-

tion of least width; dorsal outline of the pronotum triar-

cuate when seen from the side, the central portion of the yjo. s. - i'.vx-

coUar strongly compressed, or rather pinched, dorsad; urgica libe-

re-entrant right angle of the lateral margins ventrad of the sal outline

supplementary transverse depression decided. Tegmina of peono-

very ample, nearly three and one-half times the com- (x^sT

bined length of the head and pronotum, subhyahne;

marginal field narrow, distinctly narrowed in the distal half; apex of

tegmina rotundato-angulate. Wings similar in texture to the teg-

mina and with their apices slightly surpassing those of the same.

Abdomen with the proximal segments shallowly rotundato-lobate

laterad, distal segments with their angles moderately acute-produced;

supra-anal plate transverse, distal margin triarcuate, the median

arcuation about twice as wide as the lateral ones; cerci subfusiform,

moderately depressed, strongly hirsute; subgenital plate deplanate,

moderately produced, distal margin rotundato-truncate, styles very

short. Cephahc coxae subequal to tlie length of the

head and pronotum, shghtly compressed ; external mar-

gin serrulate, dorsal margin rather sparsely serrato-

FiG. 9.-PANUR- dentate, usually with smaller intercalated serrulations:
GicA LiBEEiANA.

(jephalic femora slightly longer than the coxae, strongly

LINE OF puoNo- comprcsscd, the dorsal portion sublamellate; dorsal

Jx*3)°^
^ "^^ femoral margin arcuato-truncate; ventro-lateral margin

with fiva spines, four large, the distal one small and

placed on the genicular lobe; ventro-internal margin armed with 13

spines of alternating size, the distal one of the smaller grade and

placed on the genicular lobe; discoidal spines four in number:

cephalic tibiae slightly more than two-thirds the length of the

femora, considerably arcuate ventrad in the cUstal section; armed
on the external margin with 12 adpressed spines, increasing in

length distad: internal margin armed ^vith 11 spines, increasing

in length distad: cephalic tarsi two-thirds the length of the femora.



468 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

metatarsi equal to half of the entire tarsal length. Median and

caudal Hmbs with the femora lamellato-carinate on the ventro-caudal

margin, this developing into a rotundato-trigonal pregenicular lobe;

tibiae appreciably constricted before the apex.

General color wood brown to russet, thickly washed, mottled and

punctulate with mummy brown; tegmina and wings pale clay color,

the former with a premedian touch of mummy brown, caused by

infuscation along several contiguous veins, and a slight touch of the

same at the distal third, the latter with the apices edged with mummy
brown. Head with the face chiefly russet, the occiput and two more

or less complete transverse lines, one at the level of the ocelli, the

other at the upper line of the clypeus, mummy brown; anteimse

russet, becoming darker distad; eyes clove brown. Pronotum with

the cephaHc half of the lateral portions pale, mummy brown punctu-

late, the remainder of the pronotum darkened, but similarly punc-

tulate and clouded. Limbs more or less distinctly and more or less

completely annulate with the two base colors, the dark areas broader

than the pale areas, the latter on the cephalic limbs with dark punc-

tulations; internal face of the cephalic coxse and femora nearly solid

seal brown, the dorsal section of the latter v»^ith fasciae similar to

those of the external face, the smaller spines on the ventro-internal

margin pale, tipped with seal brown.

Measurements.
mm.

Length of body 23.

Length of pronotum 6.0

Greatest width of pronotum 4.

6

Length of tegmen 25. 5

Length of cephalic femur 8.

3

Length of median femur 6.2

Length of caudal femur 7.

2

The type of this species is unique.

PANURGICA FRATERCULA, new species.

/

Type.—Male, Mount Coffee, Liberia. (G. P. GoU.) [Cat. No. 14608,

U.S.N.M.]

Allied to the preceding species but differing in the smaller size,

the much less prominent and less angulate lateral expansions of the

pronotum and much lower dorsal swellings of the disk of the same.

Size rather small; form slenderer than in the preceding species-

Head as in liberiana except for the following points of difference:

occipital line moderately concave, juxta-ocular lobes very low,

merely rounded bosses; cephalic spine narrower and more spiniform.

Pronotum of the type usual in this genus but more longitudinal than

in liberiana, the greatest width contained one and two-fifths times in
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the length of the same; cephalic portion of the lateral margins less

diverging, oblique subtruncate, lateral angles very blunt, the margins

regularly arcuate mesad thence to the point of least width, lateral

margins finely crenulate-serrulate; caudal portion of the

pronotum ^vith broadly rounded margins which are sub- //)V

truncate mesad, entire; transverse sulcus woll impressed; ia^-j-^*)

caudal transverse depression less impressed than the trans-

verse sulcus and not quite as evident as in liheriana; when
viewed from the side the dorsal outline is lower and more fiq. io.-Pa-

undulate than arcuate as in liheriana, central portion of nurqica

collar similarly compressed but less decided; rectangulate l^. dor-

section of lateral margins similar to liheriana. Tegmina ^^ o^'^-

and wings as in liheriana. Abdominal segments non-lobate prokotum

laterad; supraanal plate transverse, margin slightly con- of type.

cave over the cerci, apex rounded; cerci and subgenital

plate much as inlihcjiana. Cephalic limbs much as in the preceding

species, but more slender; femora with ventro-internal margin armed

with tliirteen spines usually alternating in size; tibiae with thirteen

external and internal spines. Median and caudal limbs

similar to those of liheriana but the pregenicular femo-

ral lobes are lower.

Fig. h.-paotr- Coloration as in liheriana but with the pronotum less
GicA FRATERcu-

j^q^^^d and the limbs less distinctly annulate. Antennae
LA. Lateral •

"i i

OUTLINE oFPRo- scal browu, pronotum washed with the same color, teg-

rxVr
°^ ^^^ mina ^vith a single minute spot proximad of the distal

third and another extremely faint one slightly proxjmad

of the middle; internal face of the cephalic coxa? and femora wood

bro^vn, suffused in the region of the trochanter with seal bro^vn and

along the dorsal margin of the femora with a continuation of the

bands of the external face.

Measurements.
mm.

Length of hody 19-8

Length of pronotum o.

Greatest width of pronotum 3.6

Length of tegmen 22.

5

Length of cephalic femur 7.

5

Length of median femur 6.

Length of caudal femur 6.

5

In addition to the type we have before us a paraty]iic male, wliich

is very slightly smaller than the typical individual but otherwise

identical.

The presence of a third species of this genus at ^fount Coffee is

nulicated by an additional broken specimen (R. P. Currie, 1897),

minus head and most of the limbs.
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Genus PSEUDOCREOBOTRA Saussure.

PSEUDOCREOBOTRA OCELLATA (Beauvois).

1805. Empusa ocellata Beauvois, Ins. Rec. Afr. Amer., p. 110, Orth., pi. 13,

fig. 2. ["Lea deserts du royaume d'Oware."]

Mount Coffee, Liberia. April, 1897. (R. P. Ciirrie.) One female.

Mount Coffee, Liberia. (Mrs. Sharp.) One male.

Luebo, Kongo. (D. W. Snyder.) One male, one female.

Kongo. (J. H. Camp.) One female.

The measurements of these specimens are as follows

:

Locality.
Length
of body.

Length
of prono-
tum.

Greatest
width

of prono-
tum.

Length
of leg-

men.

Length
of cephal-
ic femur.

Mount Coffee, male.

.

Luebo, male
Mount Coffee, female
Luebo, female
Kongo, female

mm.
22.5
24.5
27.5
30.5
31.0

mm.
4.8
5.5
5.6
6.3
6.5

mm.
4.8
5.8
5.5
6.2
6.5

mm.
28.5
27.0
25.0
26.0
26.5

mm.
7.5
8.5
9.0
10.0
10.5

The Mount Coffee female has the eye-spot and a large basal spot

on the axillary field of the wing bright brick red.

Subfamily V.A.TIN-^E:.

Genus DANURIA St^l.

DANURIA ANGOLENSIS, new species.

Type.—Usile; Loanda, Angola. [Cat. No. 14609, U.S.N.M.]

Differing from D. thunhergi Stal, the type of the genus, and appar-

ently from the other known forms of this group as now restricted,

in having the pronotum shorter and more robust in the male sex, the

length of the same being considerably less than half that of the

tegmina. The lateral margins of the pronotum are dentate in their

entirety, while the maculation at the apex of the internal face of the

cephalic coxae is very faint, single, and transverse in character.

Comparison with the species known only from the male sex is quite

unsatisfactory, but this form seems very distinct from the three

species known only from that sex.

Size rather large; form robust for the male sex of this genus.

Head with the median depth contained one and one-half times in

the greatest width; occipital outline arcuato-subangulate concave

between the juxta-ocular sulci; juxta-ocular lobes acute, conical,

directed dorsad or in the line of the axis of the eyes, their height

above the dorsal portion of the eyes one-third of the depth of the

latter, deplanate; paired supraocellar median tubercles low, rotun-

dato-acute; ocelli moderately large, placed in a depressed triangle;
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facial shield strongly transverse, tlie general form arcuato dorsad,

dorsal margin narrowly subtruncate mesad, arcuato-cmarginate

laterad of the same, ventral margin moderately arcuato-emarginate;

eyes prominent, rounded, when viewed from the side seem to be

P3n'iform-ovate; antennae missing. Pronotum with the greatest

(supra-coxal) \vidth contained nearly five times in the length of the

same, shaft two and one-half times the length of the collar; cephalic

extremity well rounded, margins of collar gradually tapering from

shortly cephalad of the supra-coxal msertion to the distal extremity;

supra-coxal lobes but little expanded, rounded; shaft subequal in

width for a distance caudad of the supracoxal lobes, thence slightly

expanding caudad to the caudal margin, which is

truncate mesad and obliquely arcuato-truncate lat-

erad; median carina present on the whole shaft and

the greater portion of the collar, placed for the greater

part of its length in a narrow sulciform depression;

surface of shaft sparsely but regularly tuberculate,

surface of collar subdeplanate mesad, a deeply im-

pressed ovate figure failing to reach the much shal-

lower transverse sulcus, this figure strongly outlined

with marginal carinse laterad and flanked mesad with

three to four distinct tubercles on each side and
some scattered smaller median ones ; lateral margins

of the whole pronotum dentato-spinose, the spines of

greatest length on the median portion of the shaft.

Tegmina and wings over twice the length of the pro-

notum; marginal field of the former moderately wide
proximad, gradually narro^ving distad. Abdomen
with the apex missing. Cephalic coxae two-tliirds the

length of the pronotum; ventral surface sparsely tu-

berculate, ventro-internal margin serrato-denticulate;

external margin serrulate; dorsal margin with the

distal lamellation forming about one-tliird of the en-

tire length, the margin of the same with eight to nine

decided denticulations, the dorsal margm proximad of the lamella-

tion arcuato-emarginate, proximal portion of the same margin ser-

rato-denticulate: cephalic femora sHghtly exceeding the pronotal
shaft in length, very slender, dorsal margin nearly straight with, a
blunt subtrigonal depressed supra-genicular projection; ventro-
external margin armed with five spines, one very small and genicu-
lar in position; ventro-internal margin armed vni\\ fourteen spines

placed in the foDowing fashion (reading from the distal extremity)
iTiiIiIiIiIiIi, the distal one small, genicular and weU separated from
the others; discoidal spines four in number: cephalic tibiie (exclusive

Fig. 12.— DA>njRiA

ANGOLENSI.S.
Dorsal view or
HEAD AND PRO-

NOTUM OF TYPE.

(X3.)
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of apical claw) about two-fifths of the femoral length, moderately

compressed, armed on the external margin with eight spines on the

median and distal portions, on the internal margin with twelve

spines, increasing in length distad: cephalic tarsi somewhat longer

than the tibiae, the metatarsus equal to half of the tarsal length.

Median and cephalic limbs slender, the femora and tibiae moderately

compressed.

General color cinnamon becoming mars brown on the tegmina;

pronotum mottled rather irregularly wth olive, the larger dorsal

tubercles and the marginal denticulations touched with the same;

region of the tegminal stigma clouded with Vandyke brown; wings

very strongly infumate (as usual in the genus)
;
proximal abdominal

segments broadly margined dorso-caudad with shining seal brown;

cephalic coxae washed at the proximal extremity of the internal face,

along the lamellate ridge and around the insertion with seal brown,

distal extremity of the internal face with the usual bar very weak
seal brown and transverse in position, a narrow distal margining of

the same present; internal margin of cephalic tibiae with three poorly

defined oblique fasciae of seal brown.

Measurements.
mm.

Length of body (minus apex of abdomen) 62.

Length of pronotum 19. 5

Greatest width of pronotum 4.

Length of tegmen 44.

Length of cephalic femur 15.

Length of median femur 13.

Length of caudal femur 17. 5

The type of this species is unique.

Family PHASMID^.
SuTafamily CL.ITXJM:n-IN".^H].

Genus GRATIDIA Stal.

GRATIDIA PULCHRIPES, new species.

Tijpe.—Msile; Luebo, Kongo. (D. W. Snyder.) [Cat. No. 14610,

U.S.N.M.]

Related to G. Mhonotensis Sjostedt, insulsa, montana, and specijlca

Brunner and linea-alha Rehn, but differing from these as follows:

from hibonotensis in the sube^ual and straight (laterally viewed)

cerci, which also project considerably caudad of the anal segment,

in the less distinctly emarginate distal margin of the subgenital plate

and in the far greater size; from insulsa in the greater size and non-

carinate abdomen; from montana in the much longer limbs (cephalic

femur 31.5 instead of 25), although the general size is about the



NO. 1910. NOTES ON AFRICAN ORTHOPTERA—REHN. 473

same; from specifica in the lobes of the anal segment being produced

rectangulate, in the caudal point of insertion of the cerci and in the

distinctly incurved form of the same; from linen-alba in the peculiar

character of the apex of the cerci and the more" inflated subgenital

plate.

Size rather large (for the genus); form very elongate, limbs exceed-

ingly slender. Head distinctly longer than the prothorax, some-
what narrowed caudad, with a very slight transverse inflation

between the eyes, medio-longitudinal sulcus slight; occipital margin
with a median pair of subconical tubercles; eyes subspherical, mod-
eratelj' prominent; antennae seventeen-jointed, in length slightly less

than half that of the cephalic femora. Prothorax with the lateral

margins slightly constricted ccphalad;

cephalic margin regularly arcuato-

emarginate, caudal margin truncate.

Mesothorax slightly more than six

times the length of the prothorax,

very delicately carinate in all but the

extreme caudal section, which is very

iinel}'" sulcate. Metathorax, including

the median segment, nearly equal to

the mesothorax in length, very deli-

cately carinate ; median segment quad-

rate but very slightly longitudinal,

cephalic margin very obtusely angu-

late, caudal margin arcuato-emargi-

nate. Abdomen wath the segments

longitudinal, all except the distal ones

very decidedly so, not distinctly cari-

nate except near the apex where sev-

eral lateral and a median carinas are

moderately marked; anal segment

compressed, subtectate, strongly carinate dorsad, distinctly' fissate

for some distance, from the side the caudal margin is truncate,

very slightly rounded dorsad, distinctly rectangulate i)roduced

ventrad, internally strongly denticulate, ventral line of anal seg-

ment subtruncate except for a slight arcuate emargination at the

cereal insertion, which is near the caudal extremity; cerci straight

(from side), subequal, slightly thickened and rounded distad, from

the dorsum they are seen to be distinctly bowed and slightly knobbed
at the apex; subgenital plate moderately inflated with the caudal

margin bisarcuate. Cephalic femora but slightly shorter than the

head and thoracic segments; cephalic tibia3 exceeding the femora

by the length of the head and pronotum. Median femora equal in

length to the head and ])ro- and mesothorax; median tibia^ some-

FiGs. 13-15.—Gratidia pulchripes. Dob-
sal, LATERAL, AND VENTRAL OUTLINES OF
APEX OF ABDOMEN OF TYPE. (X 5.)
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what exceeding the femora. Caudal femora equal to three-fourths

the length of the cephalic femora; tibiae exceeding the femora by
more than the length of the head.

General color pale pea green, the cerci, head, antennae and
prothorax strongly washed with seal brown; limbs russet, the distal

extremities of the femora seal brown, this area bordered proximad

on the median and cephalic limbs by a broad irregular annulus of

cream white, pads of the tarsi cream white, in striking contrast to

the general coloration.
Measurements.

mm.
Length of body 69. 5

Length of pronotum 2.

5

Length of mesonotum 15.

Length of metanotum (including median segment) 14.

Length of cephalic femur 31. 5

Length of median femur 20. 8

Length of caudal femur 26.

An imperfect male specimen from the type locality has been

examined in addition to the type. This individual is somewhat
smaller than the type but otherwise does not

differ in the essential characters.

GRATIDIA CRYPTOCERCATA, new species.

Type.—Female; Kongo. [Cat. No. 14611,

U.S.N.M.]

AlUed to G. reducta Brunner ^ from German
East Africa, agi'eeing in the liidden cerci, but

differing in the bicarinate instead of tricarinate

ventral abdominal segment, much more elongate

operculum, and larger size.

Size moderately large; form moderately elon-

gate. Head slightly more than one and one-half

times the prothoracic length, regularly but not

very greatly narrowing caudad, interocular region

hardly inflated ; occipital margin with a pair of

very low and weak median tubercles separated

by a shallow depression of the margin; eyes sub-

globose, hardly prominent; antennas imperfect,

fifteen joints present. Prothorax with the lat-

eral margins subparallel caudad, slightly arcuate

constricted cephalad; cephalic margin decidedly

arcuato-emarginate, caudal margin truncate ; me-
dian transverse sulcus arcuate caudad. Mesothorax falling short of

the length of the median femora by that of the prothorax, with the

Fics. 16, 17.—Geatidia
CRYPTOCEECATA. L A T.
EEAL AND VENTRAL VIEW
OF APEX OF ABDOMEN OF
TYPE. (X 5. )

1 lasekteafam. Phasm., vol. 2, p. 228.
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faintest trace of a median carina. Metathorax half the length of the

cephalic femora, carinate in similar fashion to the mesothorax; median

segment slightly transverse, cephalic and caudal margins of segment

arcuate cephalad . Abdomen with all except the extreme distal segments

distinctly longitudinal, a weak median carinae and two pairs of lateral

carintc more or less distinct, but never strongly marked ; anal segment,

longitudinal compressed, strongly tectate, median carina distinct, cau-

dal margin arcuate with a small but deep V-shaped median emarginat ion

exposing the small subdigitiform supra-anal plate; cerci completely hid-

den; operculum lanceolate, reaching nearly to the apex of the anal

segment, non-carinate ; seventh ventral abdominal segment margined

laterad by prominent carinae and wath a distinct median pair of the

same, distal margin produced into an acute-angulate roughened lobe.

Cephalic femora falling but little short of the meso- and metathorax

in length; tibiae very slightly exceetling the femora. Median femora

equal to about two-thirds the cephalic femoral length; tibiae exceed-

ing the femora by half the prothoracic length. Caudal limbs missing.

General color prout's brown, becoming wood brown on the head

and more or less washed with the same color on the limbs and with

6cru drab on the apex of the abdomen.

ifeasurements.
mm.

Length of body 77.

Length of prothorax 2. 5

Length of mesethorax 15.

Length of metathorax (incL med . segm.) 12. 6

Length of cephalic femur 25.

Length of median femur 17. 5

Length of caudal femur

The type is unique.





DESCRIPTION OF A NEW TERRESTRIAL ISOPOD BELONG-
ING TO THE GENUS CUBARIS FROM PANMIA.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United States National Museum.

Two specimens of an isopod, representing a new species of Cubans,

were collected by ^Ii*. E. A. Schwarz at Porto Bello, Panama, where

lie found it to be very abundant. ^Mr. Schwarz says that he "fre-

quently beat it down on liis umbrella from bushes or trees after

heavy showers and during the drier weather it was to be found

under rubbish on the ground. Smaller specimens were also seen

but not collected. The species was not seen in the Canal Zone
proper."

CUBARIS LONGISPINIS, new species.

Body contractile, capable of being rolled into a ball; dorsal

surface covered with long spines; color brown, mottled with

yellow.

Head wdder than long; front shghtly excavate in the middle,

the antero-lateral angles produced and rounded; eyes small, round,

composite, situated close to the lateral margin, half way between
the anterior and posterior margins. Just back of the anterior

margin is a row of four short spines, two on either side of the

median line, the two outer being sUghtly longer than the two
inner. (See fig. 1.) Close to the posterior margin is a row of six

long spines, tliree on either side of the median line, the two
outer and the two inner being longer than the others. Between the

two rows of spines are two small spines, one on either side of the

median line. Altogether there are twelve spines on the head. First

antennas small and inconspicuous; second antennae ^v^th a flagellum

composed of two articles, the second of wliich is twice as long as

the first.

First segment of the thorax, with the lateral parts large and
expanded, the antero-lateral angles extending forward as far as

the antero-lateral angles of the head, the post-lateral angles being

Proceedings U. S. National Museum, Vol. 42—No. 1911.
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Fig. 1.—Cubaeis longispinis. X 10.

rounded; dorsal surface of lateral parts concave, with the margins pro-
duced laterally. There are thirteen spines on the first segment.
Close to the anterior margin are two short spines, one on either side

of the median line. There is a row of eight long spines at about the

middle of the segment, four on either

side of the median line. Close to the

posterior margin is a row of tliree

spines, one in the median line with
one on either side. The coxopodites

of this segment extend one-half the

length of the lateral margin on the

underside, are unequally cleft, and are

situated some distance from the edge;

they are posteriorly rounded. (See

fig. 2.) Each of the following six

segments is armed with eleven spines,

arranged in an anterior row of eight,

four on either side of the median

fine and a posterior row of three, one

in the median fine with one on either

side. On the third to the seventh

segments is an additional small spine

on either side at the base of the out-

ermost lateral spine. The lateral parts of the second, third, and
fourth segments are drawn out laterally in narrow, acutely ending

processes; those of the fifth and sixth segments are wdder, and
produced downward; those of the seventh are the width of the

segment, with only the posterior angle acutely produced.

The coxopodites of the second segment are present on

the underside, some distance from the edge, and are

rounded plates.

First segment of the abdomen entirely concealed;

second segment short, wdth the lateral parts covered by
those of the seventh thoracic segment; it is unarmed;
third and fourth segments furnished each with a row
of six spines, three on either side of the median line,

the outermost being placed on the lateral portion of

the segment; fifth and sixth segments each provided
with two spines, one on either side of the median line;

sixth or terminal segment constricted about the middle
and truncate posteriorly; peduncle of the uropoda occupying the
space between the sixth segment and the lateral parts of the fifth;

outer branch minute and placed at the inner post-lateral angle of

the peduncle; inner branch short and not quite reaching the ex-
tremity of the sixth abdominal segment (seen from the underside).

Fig. 2.—Cubakis
longispinis.
Underside of
fiest and sec-

ond thoeacic

segments
SHOWING coxo-

podites. X 10.
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The legs are all alike, ambulatory.

Only two specimens were collected by Mr. Schwarz at Porto Bello,

Panama.
The typos arc in the United States National Museum, Cat. No.

43501.

The i)resent species is closer to Diploexochus [Cubaris] ecliinatus

Brandt from Brazil than to any other described species of the genus.

Budde-Lund,' in his description of that form, mentions twenty spines

on tlic first segment of the thorax, and says there are twelve on each

of tlic following segments. He also describes the terminal abdomi-

nal segment as haA-ing the apex arcuate emarginate with the external

angle a little produced backward. He describes the basal article of

the uropoda as acute at the apex \\dth the exterior branch inserted

above the incision of the basal article. He also mentions only four

spines on each of the tliird and fourth segments of the abdomen. In

that species, the cpimcra of the third segment of the thorax also are

cleft. The epimera of the six posterior segments of the thorax are

furnished with a horizontal process on either side.

> Crustacea Isopoda Terrestria, 1885, pp. 26-27.





A NEW DISCODRILID WORM FROM COLORADO.

Max M. Ellis,

Instructor in Biology, University of Colorado.

The material on which this account is based was received through

the kindness of Prof. T. D. A. Cockerel! . It consists of two sets of

worms. Forty-five specimens of this Discodrilid were found on two
specimens of Camharus diogenes Girard in the University of Colorado

museum, labeled "Boulder, Colorado, July 24, 1908." Another lot of

about 300 worms came from five specimens of Camharus diogenes

Girard collected on the University of Colorado campus, July 9, 1911.

One of the crayfish, a medium-sized male, carried quite a number of

the stalked eggs of this worm on the underside of its abdomen. The
writer is indebted to Miss Margaret Hankins, who discovered this

second lot of worms, for information concerning the living animals;

to ^Ir. E. Bethel, of East Denver, for carefully preserving these speci-

mens; and to Prof. J. P. Moore, of the University of Penns^dvania, for

the loan of a valuable reprint.

All the figures were made from camera lucida drawings, except fig. 4.

CAMBARINCOLA, new genus.

This genus is easily distinguished from Bdellodrilus Moore by the

nonevei^sible penis, by the eversible bursa, by the simple spermatheca,

by the large accessory tube connected with the male reproductive

organs in segment 6, and by the absence of the conspicuous, clear,

paired, segmental glands in the first nine post-cephalic segments.

It is separated from BrancMohdella Odier by the single, median dorsal,

pulsatile papilla carrying the single common opening of the anterior

nepliridia, by the possession of two pairs of testes and vasa deferentia,

and by dissimilar dental plates.

Type of the genus.—Cambarincola macrodonta.

CAMBARINCOLA MACRODONTA, new species.

Type-specimen.—4.65 mm. body length; Cat. No. 53794, U.S.N.M.

Cotypes.—Four specimens, 1 to 4.25 mm. body length; Cat. No.

53794, U.S.N.M.

Body rather slender when extended, slightly arched ventrally, cir-

cular in cross section in all regions, greatest diameter in the fifth or

Proceedings U. S. National Museum, Vol, 42— No. 1912.
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sixth segment, shortest diameter in the first segment, sloping grad-

ually from the fifth segment to the first and rather abruptly from the

sixth segment to the acetabulum; greatest diameter of the head always

less than the greatest diameter of the body; greatest diameter of the

Fig. 2.—Cambarincola macro-
DONTA. Dorsal dental
PLATE, FRONT VIEW. FROM A
CLEARED PREPARATION.

Fig. 1.—Cambarincola macrodonta. Outline side view of type-specimen.

body 5 to 8 in the body length; head distinct, elongate in extended

specimens; length of the head greater than the greatest diameter of

the body in extended specimens (greatest diameter of the body 1.1 to

1.3 in the length of the head), equal to or less

than the greatest diameter of the body in con-

tracted individuals (length of the head 1 to 1.3

in the greatest diameter of the body)
;
greatest

diameter of the head 1.2 to 1.4 in the greatest

diameter of the body.

Head composed of four annulations; the first

or anterior cephalic annulation very prominent,

of less diameter than the second annulation,

tapering forward, from 2.3 to 3.3 in the total

length of the head, depending upon the degree of contraction, composed
largely of two fleshy lips—a dorsal and a ventral—of which the dorsal is

very slightly the longer; the other three annulations very indistinctly

marked, so that the remainder of the head appears

to be but a single piece ; first seven or eight body seg-

ments showing a rather distinct biannulation, the

anterior portion of each segment being of the greater

diameter; acetabulum terminal, of moderate size,

from 1 to 1.25 in the greatest diameter of the head;

genital papillae on segments 5 and 6, quite conspicu-

ous in large specimens.

Mouth terminal, or very slightly ventral, its open-

ing rather diamond shaped, with the greatest di-

mension at right angles to the dorso-ventral line, guarded by two

large lips, each of which bears several tiny papillae on its inner

surface and a few minute hairs on its outer edge near the median
line; each lip entire with the exception of a single slight emargina-

FiG. 3.—Cambarincola
macrodonta. Ventral
dental plate, front
VIEW. From a cleared
PREPARATION.
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tion in the median line, which may be entirely wanting; dental

plates very dark-brown to black, situated at or just in front of

the junction of the first and second cephalic annulations; dorsal

plate rouglily triangular in outline when seen from the front, mid-

dle portion of the base excavated so that the two corners extend

beyond the rest of the plate as two horns, anterior face with two
rather prominent teeth on each side near the edge of the plate, the

tooth nearer the apex on each side being pointed and larger than the

basal tooth, apex produced into a single large cylindrical tooth witli a

conical point; ventral plate

with an excavated base like

that of the dorsal plate, the

anterior face bearing a sin-

gle small knob-shaped tooth

on each side near the base,

apex produced into two

large cylindrical teeth, each

with a conical point.

Pharynx narrowing just

behind the dental plates,

witli a distinct dorsal diver-

ticulum near the junction of

the second and third cepha-

lic annulations and a ven-

tral diverticulum slightly

caudad, the mouths of the

two diverticula producing

an irregular enlargement of

the pharynx in the third

annulation; esophagus nar-

row, occupying the first

body segment, near the mid-
dle of which it drops to the

floor of the body cavity;

crop or post - esophageal

portion of the alimentary

canal extending througli segments 2 and 3, rising gradually to the

center of the body, increasing steadily in diameter, caudad, and show-

ing little or no constriction at the junction of segments 2 and 3 unless

distended with food; stomach large, almost filling segment 4, marked
off by definite constrictions; intestine proceeding as a straight tube

of slightly less diameter than that of the stomach through the center

of segments 5 and 6; in segment 7 becoming somewhat narrowed,

swinging dorsally and to the left side of the body in the anterior por-

tion of the segment, and returning much narrower to the right of the

Fig. 4.—Cambaeincola macrodonta. Reconstriction
to scale from sections of the genital tracts of
segments 5 ani> 6 seen from the right .side of the
ANIMAL. A, SPERMATUECA; B, ACCESSORY SPERM TUHE;

C, ANTERIOR PAIR OF VASA DEFERENTLi; D, POSTERIOR

PAIR OF VASA DEFERENTIA; E, SPERMATIC VESICLE; ¥,

OPENING OF THE PENIS.
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Fig. 5.—Cambarincola maceodonta. Three cocoons, showing the
variation and irregularities.

median line in the posterior portion of the segment, leaving segment 7

near the dorsal wall of the body cavity; continuing in the anterior

portion of segment 8 much narrower, crossing again to the left side

and descending to the center of the segment, enlarging in the posterior

portion of the segment, but leaving segment 8 near the center as a small

tube; the rectum beginning in segment 9, passing diagonally through
this segment to its

dorsal wall, opening
dorsally in the me-
dian line in the an-

terior portion of seg-

ment 10.

Living animals
colorless and quite

transparent except-

ing the alimentary

canal (which was a

pale green in the

specimens ob-
served) , and the

gonads; body quite

contractile.

Cocoons subspherical and borne by a short pedicle; distal portion

of the capsule produced into a slender, pointed peak which usually

shows a basal enlargement; total length of cocoon and pedicle 0.7 to

0.9 mm. ; length of pedicle about 0.14 mm. ; length of peak about 0.08

mm. ; average width of cocoon 0.3 mm.
Found on almost any part of the exterior of Cambarus diogenes

Girard, particularly on the ventral surface. No specimens were found

in the gill chambers.

This species maybe separated from C. pMladelphica (Leidy), the

nearest related species, and its systematic position determined from

the following key. Its general anatomy, with the exceptions already

made in the description, is practically the same as that of Bdellodrilus

iUuininatus (Moore), which has been elaborately treated by Moore.

^

KEY TO THE KNOWN UISCODRILID^ OP THE UNITED STATES EAST OF THE ROCKY
MOUNTAINS.

a}. Dorsal and ventral dental plates similar; anterior nephridia with separate dorsal

openings Branchiohdella Odier.

6^ A parr of cup-shaped organs on the latero-ventral surface of both segments 8 and

9; alimentary canal rather straight B. pulcherrima Moore.

b^. No cup-shaped organs on segments 8 and 9; alimentary canal much convoluted

near its posterior end; posterior half of the body distinctly wider than the

anterior half B. instahilia Moore.

' Journ. Morph., vol. 10, 1895, p. 497 et seq.
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rcorsal and ventral dental plates dissimilar; anterior uephridia opening through a

common mid -dorsal pore in the center of a small papilla.
k „f tho

c' Tpermatheca bifid; dental plates colorles^s; without sensory hairs about the

'Ztroralsens;ry papilla wanting; nine post-cephalic segments each with

a conspicuous pair^of large clear glands opening to ^^^;^;^^y
^^

ventrally; penis eversible
^ uiuminatus (Moore).

c^ Spermatheca not bifid; dental plates colored; sensory hairs about the mouth;

"^ral sensory papilte present; no large clear glands in the nine P'-t-cephalic

segments; penis not eversible, but bursa eversible. -Cambartnco/.,, new

di Head as wide, usually wider than the greatest width of the body, campanu-

late- lip single, circumoral and slightly crenate; mtestme rather straigh,

dorsal dental plate with 3 small teeth on each side, apical tooth conical;

ventral dental plate with 4 small teeth on each side; base of both even

C. philadelphica (Leidy).

cP Head elongate, width always less than the greatest width of the body, taper-

ing in the anterior half; lips2; intestine much convoluted m the last three

segments through which it passes; dental plates each with lateral horns;

dorsiil dental plate with 2 promment teeth on each side, apica tooth cylm-

drical and pointed; ventral dental plate with a single pair o knob-shaped

teeth one on each side, the two apical teeth large, cylindrical and pomted

;

Dhar^^x with a distmct dorsal and a distinct ventral diverticulum.
*^ •' C. macrodonta, new species.
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3. Cambarincola, new genus.

Type, Cambarincola macrodonta, new species.

5. Cambarincola philadelpMca (Leidy).

Astacobdella philadelphica Leidy, Proc. Acad. Nat. Sci. Phila., vol. 5, p. 209,
and Smiths. Misc. Coll., vol. 46, 1904, No. 177, p. 51 (from Astacusbartonii).—
Verrill, Rept. U. S. Com. Fish., 1872-73, p. 688.

Branchiobdella philadelphica Moore, Proc. Acad. Nat. Sci. Phila., vol. 45,
1893, p. 427, pi. 12, fig. 4 a, b, c, d, e (Watauga Co., North Caroliila; Phila-
delphia, Pennsylvania).

Bdellodrilus philadelphicus Moore, Journ. Morph., vol. 10, 1895, p. 498.
6. Cambarincola macrodonta, new species.

Boulder, Colorado, from Cambarus diogenes.



THE FISHES OF OKINAWA, ONE OF THE RIU KIU
ISLANDS.

By John Otterbein Snyder,

Of Stanford University, California.

This account of the fishes of Okinawa is based on a collection made
by members of the United States Bureau of Fisheries steamer Alba-

tross at the time of her cruise during 1906 in the north Pacific Ocean
and along the shores of Japan. On the arrival of the Albatross in

Japan, the writer and Mr. Mchitaro Sindo, a student of Stanford

University, were detached from the vessel and intrusted with a

study of the shore fishes. The party visited various points along

the coast from Otaru in Hokkaido to Oldnawa, one of the Riu Kiu
Islands. Five days beginning with August 13 were spent at the latter

place, most of the time being consumed in an examination of the tide

pools near Naha and Itoman, The market, open for an hour or two
each evening, was regularly visited and an attempt made to procure

specimens of each species that appeared there.

The excellent results obtained from our short stay at Naha were

made possible through the kindly interest of Baron Shigeru Narahara,

governor of the Province, the chief and other officers of the police

force of Naha, the town officials of Itoman, and the teachers of the

fisheries school at the same place.

Okinawa, the largest of the Riu Kiu or Luchu Islands, lies about

halfway between KJiu Siu and Formosa, directly in the path of the

Kuro Shiwo, the great warm current that passes northward along

the eastern shores of Japan. Its climate is hot and humid. Tlie

island appears to be a coral formation, no volcanic or sedimentary

rocks appearing on the surface. Near the harbor of Naha the coast

is fringed with growing coral reefs, and the rocks near shore are

conglomerates of disintegrated corals. The outlying reefs, the gently

sloping beaches, seamed and carved by the tides, and the intervening

region of broken corals and beds of sand and mud offer retreats for

vast numbers of fishes and other marine forms.*

• Interesting in this connection is the rather naive account of Bayard Taylor in the narrative of the

expedition to Japan under the command of Commodore Perry. In his description of the port of Naha
Taylor says: "Here the Httle pools which seamed the surface were alive with crabs, enails, starfish, sea-

Proceedings U. S. National Museum, Vol. 42—No. 1913.
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A list of the fishes known from the Kiu Kiu Islands, published by
Jordan and Starks/ records 54 species as occurring at Okinawa.

However, tliis small number, together with a few others from the

islands near by, furnished material for the observation that the fish

fauna is fully tropical, composed of forms having a wide distribution

among the coral islands of Polynesia with some species characteristic

of the coasts of southern Japan and China. This conclusion easily

stands in the presence of a more thorough study made possible by
the collection in the hands of the present writer.

Nearly 60 per cent of the species hsted in the present report are

characteristic of the East Indies, the Phihppines, and Polynesia,

about a tliird of these being known only from Polynesia. Not more
than 20 per cent occur in Japan, and most of these are indigenous

to the southern coasts, not extending their range north of Misaki.

Some of these Japanese species are also found far to the south through

the Philippines and Polynesia and also in the East Indies. The
remainder includes a few forms wliich are cosmopohtan, and a con-

siderable number wliich have thus far been seen only near Okinawa.

It is not presumed that the following Ust of Okinawa fishes,

although recording 293 species,^ includes more than a part of the

great number occurring there. That the fauna is rich in species is

amply shown by the large number obtained in so short a time from

the pools and the smaU market, the great fringe of reefs remaining

untouched. The many forms recorded without further note are

represented by one or more specimens secured in the market, nothing

having been learned during the short stay of the party concerning

their relative abundance, habits, distribution, or value as food.

The color notes on fishes from the pools were made from living

examples. Those based on market specimens were taken from

prickles, and numerous small fish of the intensest blue color. We found several handsome shells clinging

to the coral, but all our efforts to secure one of the fish failed. The tide was ebbing so fast that we were

obliged to return for fear of grounding the boat. We hung for some time over the coral banks, enraptured

with the beautiful forms and colors exhibited by this wonderful vegetation of the sea. The coral grew

in rounded banks, with clear, deep spaces of water between, resembling in miniature ranges of hills cov-

ered with autumnal forests. The loveliest tints of blue, violet, pale green, yellow, and white gleamed

through the waves, and all the varied forms of vegetable life were grouped together, along the edges of

cliffs and precipices, hanging over the chasms worn by currents below. Through these paths, and
between the stems of the coral groves, the blue fish shot hither and thither like arrows of the purest lapis

lazuli; and others of a dazzling emerald color with tails and fins tipped vrith gold, eluded our chase like

the green bird in the Arabian story. Far down below, in the dusky depth of the waters, we saw, now and
then, some large brown fish, hovering stealthily about the entrances to the coral groves, as if lying in wait

for their bright little inhabitants. The water was so clear that the eye was deceived as to its depth, and
we seemed now to be resting on the branching tops of some climbing forest, now to hang suspended in

midair between the crests of two opposing ones. Of all the wonders of the sea which have furnished

food for poetry and fable this was assuredly the most beautiful."

> Proc. U. S. Nat. Mus., vol. 32, 1907, p. 491-501.

2 Species previously recorded from Okinawa and not represented in the Albatross collection are included

in footnotes.
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individuals just dead, they having been transferred at once from the

live wells of the boats to the place of sale.

Descriptions of the new species have been published in previous

volumes of these Proceedings.

The drawings were made by Mr. W. S. Atkinson.

The writer acknowledges with pleasure his obligations to Dr. David

Starr Jordan for as.sistance in matters pertaining to nomenclature,

and to Dr. C. IT. Gilbert, who, as naturalist in charge of the Albatross

expedition, made this study possible.

Family SCYLIORHINID^.

STEGOSTOMA TIGRINUM (Gmelin).

One sniiill specimen, with the yolk sack attached, was seen in the

collection of the fisheries school at Itoman near Naha.

Family ^TOBATID^E.

AETOBATIS TOBIJEI (Bleeker).

FamHy ELOPID^.

ELOPS HAWAIENSIS Regan.

One specimen agrees almost perfectly with examples from Hawaii.

Vertebrae, 68; scales, 94; interorbital space, 5.5 in head; pectoral, 2;

gillrakers, 14; lower jaw included. This represents the E. machnata

of Temminck and Sclilegel, and it is probable that no other form

occurs in Japan or the Riu Kiu Islands. Many were seen in the

markets.

MEGALOPS CYPRINOroES (Broussonet).

Family CLUPEIDiE.

CLUPEA OKINAWENSIS Kishinouye.

SmaU specimens were seined in shallow water near shore.

FamUy SYNODONTID.Ti:.'

SYNODUS JAPONICUS (Houttuyn).

SAURmA ARGYROPHANES (Richardson).

SAURIDA GRACILIS (Quoy and Gaimard).

Family PL(^TOSTD^.

PLOTOSUS ANGUELLARIS (Bloch).

Seined in shallow water near the shore.

1 Family Chanid^.
Chanos chanos (Forsk&l).
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Family LEPTOCEPHALID^.
LEPTOCEPHALUS MARGINATUS (Valenciennes).

Many were seen in the market. One small example has the pec-

toral blotch scarcely visible.

Family MYRID^.
MUItENICHTHYS OWSTONI Jordan and Snyder.

In several small examples from the pools the snout is slightly more
pointed than in the type-specimen. The slit of the posterior nostril

divides the lip just anterior to the eye.

Fanuly OPHICHTHYID^.^

MICRODONOPHIS POLYOPHTHALMUS (Bleeker).

An eel from the market is identified as a specimen of this species,

although it does not agree in color with the example figured by
Bleeker.2 Color in life, brownish gray, white beneath, the snout and
tail yellow; body with ocelli which are gray witliin tinged with lav-

ender, the borders dark brown, surrounded with reddish orange which

fades off into the body color; ventrally the ocelli become brown spots

surrounded with orange; ocelli of head lemon yellow within, the mar-

gins brown, growing lighter on sides of head, yellow beneath; nostril

tubes orange,

PISOODONOPHIS CANCRIVORUS (Richardson).

An example measuring 600 millimeters, from the Naha market,

does not differ from a larger specimen from Manila.

MYRICHTHYS RUPESTRIS, new species,

A small eel representing a species of MyricJithys that appears to be

undescribed was obtained at Okinawa by Capt, Alan Owston.

Head 15.5 in length; 5.5 in trunk; head and trunk 1.3 in tail; depth

in region of vent 3 in head; eye 8,5 in head; snout 5; cleft of mouth
3.5; length pectoral 7.5; pectoral rays 14.

The body is very elongate and snakehke, the depth being greatest

m the pectoral region, decreasing immediately behind it and remaining

about the same (3 in head), to the posterior third of caudal where

the tail gradually tapers to a rather sharp point. The body is not

quite cylindrical, the depth being somewhat greater than the width.

Snout elongate, not very blunt, overhanging the lower jaw so that

the teeth may be seen from below. Cleft of mouth extending con-

siderably beyond eye. Labial nostrils large, overhanging and

1 Family MoNOPTERiDiE.

Monopterus albus (Zuieuw).

MicrodonopMs erabo Jordan and Snyder.
2 Atl. Ichth. Muraen., pi. 42, fig. 3.
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concealing tip of lower jaw when viewed from the side. Gill-cleft

wider than eye, narrower than length of snout, below middle of head,

and oblique in position. Teeth blunt; in 2 series on jaws, vomer and

palatines. Dorsal fin originating on occiput halfway between tip of

snout and gill-opening, increasing in height to near middle of body

where it measures 1 in the snout, 5 in the head. Caudal originating

immediately behind anal o])cning and extending to near tip of taO

where it disappears at a point below end of dorsal, the portion of tail

without fins being equal in length to the snout. Base of pectoral

ecpial in length to gill-opening; rays of fin branched, the middle ones

longest.

Color in spirits: Body tinted with brown above, lighter below;

body and tad with 3 series of rounded or elongate dark brown spots;

the upper series lying along the dorsal fin, many of the spots being

cut by the base of it, those of each side alternating m position; median

series 25 in number, extending along side of body and tail, alternatmg

in position with those of upper and lower series; ventral series small

and somewhat irregular on the trunk, larger and more regular on the

tail, where they are arranged along the base of anal alternating in

position with those of the opposite side; tip of tail light; doreal fin

with dark spots each of which corresponds in position with one on the

body at base of fin, there being about twice as many spots on the fin

as on either side of body at its base; pectorals and anal immaculate;

head with a large oval spot above gill-opening, a much smaller one

above and behind eye, and another halfway between these; small

spots below eye and on chin and throat; tip of snout immaculate.

This species closely resembles M. tigrinis of the Central American

coast. It is colored much like this form, and the body has the same
nearly cylindrical shape, but it is a great deal more slender, specimens

of il/. tigrinis of equal length being almost twice as deep and ha\-ing

veiy much larger heads. The snout is more obtuse in 21. rupestris.

M. magnificus of Hawaii has a shorter and deeper body wliich is

compressed rather than cylindrical, a longer snout, and from 20 to 22

spots in the lateral row. Three specimens of this species were lately

collected b}^ the writer in the tide pools near Honolulu, the fn*st to be

seen since the species was discovered in 1835. These specimens,

which were carefully preserved, agree with the original descri})tion

exce])t in the following particulars. The body is decidedly coni-

])rcssed, rather than cylindrical; tlie ver)'' small pectoral fill has 11

instead of 20 rays, the tips having no doubt been counted thus enu-

merating the branches; the teeth are not acute, but on the contrary

have rounded pomts. The color which has changed very little from

that of life is almost exactly as oiiginally described, the dorsal

however being spotted much like that of M. rupestris.
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The following table records some measurements of the Okinawan
and the Hawaiian specimens:

Total length in millimeters. .

.

Head in length
Depth
Depth head
Length body, including head.
Length snout
Diameter eye
Cleft of mouth
Width of gill-opening
Snout to origin of dorsal
Height dorsal
Height anal
Length pectoral

Myrich-
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Head 3.5 in trunk; 4 in tail; snout 6 in head; eye 1.7 in snout.

Teeth unisonal, growing gradually snuiller from before backwards;

no enlarged canines; some teeth depressible, others api)arently

embedded in the jaw. Diameter of gill-opening about equal to that

of eye.

The above description is of a specimen 900 millimeters long.

Another, 320 millimeters long, had life colors similar to the above,

but differed as follows; head 2.5 in trunk; 4 in tail; snout 5.5 in

head; eye 2 in snout; teeth biserial.

GYMNOTHORAX PHILIPPINUS Jordan and Scale.

One specimen, the second of this species that has been recorded,

was obtained in the Naha market. It resembles the type very closeh'.

Sus{)ecting that this species might be s\'non3'mous with Muraena
reevesi Richardson,' which Giinther records from Japan, the writer

asked Mr. Henry W. Fowler to compare Richardson's description and

figure with that of Jordan and Scale. Mr. Fowler writes: "Although
apparently very closely related, I should be inclined to consider the

two species provisionally distinct. AI. reevesi has the spots on the

dorsal and anal large and rather sparce, similar to those on the trunk,

and arranged in two irregular series, one marginal and the other basal.

There are no median, smaller ones as in G. pMlipinnus. M. reevesi

has the gill-opening distinctly black. There are also 5 large, dusky

blotches between eye and gill-opening, and a small, dark one just over

gill-opening. M. reevesi further displays a large dark l)lotch on ramus
of mandible near its articulation, and the thorax and abdomen are

rather obscurely mottled."

GYMNOTHORAX CHLAMYDATUS Snyder.

Plate 62, fig. 1.

Gymnothorax chlamydatus Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 94.

Two specimens of this remarkably beautiful eel were secured in the

market at Naha.

ECmONA NEBULOSA (Ahl).

ECHIDNA KISHINOUYEI Jordan and Snyder.

Tlie wTiter can not follow Jordan and Scale in identifying this

species with E. delicatula (Kaup) if the species describetl by Bleeker -

is identical with that represented by Kaup's specimen. The type of

E. I'ishinouyei came from Okinawa. A secontl si)ecimen from the

Naha market does not differ from the type. These have the body,

including the head, much shorter than the tail, and they differ in

other particulars from E. delicatula as will appear when Bleeker's

description is compared with the following:

Head 3 in trunk, 10 in total length; head and trunk 1.5 in tail; eye

14 in head; snout 7. Dorsal inserted midway between gill opening

> Voy. Sulphur., 1848, p. 109, pi. 49, flg. 2.

' All. Ichth. Muraen., p. 78, pi. 23, flg. 3.
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and tip of snout. Mouth small, the eye on a vertical passing midway
between tip of snout and angle of mouth. In the upper jaw the teeth

are in a single series anteriorly, in 3 series posteriorly; all bluntly

pointed, the anterior ones very heavy and slightly curved backwards,

the posterior ones somewhat more slender; anterior part of jaw with

2 or more rather large median teeth behind which is a vomerine series,

forked in front. Teeth of lower jaw heavy and rather blunt, in 2

series laterally, but increasing in number and formmg a cluster at the

symphysis. Body gray, mottled and spotted with bro^vTl, the head

on anterior half plain brown; gill opening with a brown spot. The
type is much faded and therefore lighter, the markings being less

distinct. The fins are like the body, the tip of the tail dark. The
length of the specimen here described is 145 millimeters.

ECmDNA POLYZONA (Richardson).

A specimen from the tide pools, 130 miUimeters long, was bro^vnish

black in life with narrow bars of yellowish white.

Family BELONIDiE.

TYLOSURUS GIGANTEUS (Temminck and Schlegel).

Family EXOCGETID^.^
HEMIRAMPHUS, sp.

Some badly damaged specimens from the market that closely

resemble H. pacificus, may possibly belong to that species.

HEMIRAMPHUS COMMERSONI Cuvier.

One specimen 380 millimeters long from the market has the fourth

spot of the body located below the middle of the dorsal fin. A fifth

faintly outlined spot is below the posterior part of the dorsal. There

extends along the dorsal part of the body a conspicuous stripe which,

below the dorsal fin, is equal in width to one scale. Anteriorly the

stripe broadens toward the pectoral; posteriorly it narrows on the

caudal peduncle and then abruptly widens on the base of the caudal

fin. The dorsal part of the stripe is steel blue, the ventral part silvery.

The dorsal has 12 rays, the anal 10. There are 50 scales in a lateral

series.

PAREXOCCETUS BRACHYPTERUS (Solander).

Family FISTULARIID^.
FISTULARIA PETIMBA Lacepede.

FISTULARIA SERRATA Cuvier.

Family SYNGNATHIDiE.
CORYTHROICHTHYS ISHIGAKIUS (Jordan and Snyder).

Nme specimens were taken m the tide pools. The length of the

snout usually equals that of the rest of the head, but in some examples

1 Hemiramphus dussumicri (Cuvier and Valenciennes).

Bemiramphus japonicus Brevoort (fide Tanaka).
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it is slightly less while in others it is considerably more. In some

individuals the dark tliroat bars are little developed or even absent.

The\mtor is unable to fmd any characters that will distinguish the

recently descriljed C. waitei or C. elerae from this species.

MICROPmS EXTENSUS Snyder.

Plate 62, fig. 2.

Microphis extcnsux Snyder, Proc. U. S. Nat. Muh., vol. 40, 1912, p. 525.

Pools at Nalia.

ICHTHYOCAMPUS NOX Snyder.

Plate 62, fig. 3.

Ichlhyocmnpus nnx Snydek, Proc. U. S. Nat. Mus., vol. .3(), 1000, p. 598.

One specimen, a female, from a pool at Nalia.

MICROPmS OCELLATUS Snyder.

Plate 63, fig. 1.

Mkrophis ocdlatus Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 598.

Pools at Naha.

Family MUGILID.E.

MUGIL CEPHALUS Linnasus.

LIZA TROSCHELI (Bleeker).

FamHy SPIIYRAENID.E.

SPHYRiENA OBTUSATA Cuvier and Valenciennes.

Two specimens from the market agiee in appearance with one

figured by Giinthcr in liis Fische der Siidsec.

SPHYRiENA COMMERSONI Cuvier and Valenciennes.

Family POLYNEMID^E.

POLYDACTYLUS AGONASI Jordan and McGregor.

Family IIOLOCENTRID.E.^

MYRIPRISTIS INTERMEDIUS (GUnther).

One specimen about 230 millimeters long, from the market, has

the tip of the dorsal lightly touched with dusky color, and a mere

trace of black on the anal. Both the soft dorsal and anal are nar-

rowly edged with white.

MYRIPRISTIS MACROLEPIS Bleeker.

An individual from the market agrees closely with Bleekor's figure

except in color. It has in addition to the dark border of the opercular

membrane, a black tipped dorsal, anal, and caudal. Tlio scides of

the back are narrowly edged with dusky color. It is like a specimen

> Family Atherinip.?:.

Atherina woodwardi (Jordan and Starks).

Uoloctntrus ittodai (Jordan and Fowler).

EolocerUras praslin (Lac^p^de).
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from Bacon, Philippine Islands, except that the latter has immaculate

fins. Tliis species may be distinguished from M. adustus by its more

rounded head and less conical snout.

HOLOCENTRUS SAMMARA. (Forskal).

One specimen from the market. The soft dorsal is narrowly edged

with dusky color. Tlie third anal spine and the first ray are dark.

HOLOCENTRUS BINOTATUS Quoy and Gaimard.

Two examples measuring about 280 millimeters, from the market,

agree with Samoan specimens except that they have no dark marks on

the dorsal membrane.

HOLOCENTRUS RUBER (Forskal).

A specimen 210 milhmeters long, purchased in the market, i& in

every particular hke the figure of //. melanospilus of Bleeker.* It

has a somewhat more elongate snout and longer and more pointed

ventrals than an example from Hongkong figured by Jordan and

Seale.^ The spot at the bases of the dorsal, anal, and caudal are very

conspicuous on the Okinawa specimen.

HOLOCENTRUS PUNCTATISSIMUS Cuvier and Valenciennes.

One small example from the pools.

Family SCOMBRIDiE.

EUTHYNNUS ALLETERATUS (Rafinesque).

A specimen from the market, with 6 spots below the corslet, has

been identified as E. alleteratus without direct comparison with speci-

mens from elsewhere.

Family CAEANGID.E.3

SCOMBEROIDES SANCTIPETRI Cuvier and Valenciennes.

TRACHUROPS CRUMENOPfflTRALMA (Bloch).

CARANX JARRA Cuvier and Valenciennes.

CARANX IGNOBH-IS (Forskal).

CARANX FORSTERI Cuvier and Valenciennes.

.VLECTIS CILLARIS (Bloch).

Differs from A. major in the heavier body, broader interorbital

space, and darker colored dorsal area.

Family TRICHIUKID.E.

TRICmURUS HAUMELA (Forskal).

There are 2 orange stripes along the sides, the lower bordering the

lateral line.

1 Atl. Ichth., Murjcn, pi. 359, fig. 1.

* Proc. Davenport Acad. Sci., vol. 10, p. 5, pi. 2.

3 Trachinotus bailloni (Lac6pede).

Seriola quinqueradiata (Temminck and ScMegel).



NO. 1013. FISHES OF OKINAWA—SXYDER. 497

Family PEMPHERID.E.
PEMPHERIS JAPONICUS Doderleln.

PEMPHERIS OUALENSIS Cuvier and Valenciennes.

^ Family CHILODIPTERIDiE.

AMIA NOVEMFASCIATA (Cuvier and Valenciennes).

This species is abundantly represented in the pools. In life the

body above the median stripe has a distinctly bluish sheen, while

below it is reddish; stripes brassy, the two dorsal ones tinged with

olive; edge of opercle bluish; iris brassy; spinous dorsal suffused with

dark orange, other fins with light rod, the soft dorsal having a brassy

bar.

AMIA SAVAYENSIS (GUnther).

Small specimens were occasionally seen in the tide pools.

AMIA LATERALIS (Valenciennes).

Market. Four individuals measuring about 65 millimeters, show
traces of a short stripe above the median one.

AMIA ERYTHRINA (Snyder).

Apparently rare, but one example having been seen in the pools.

APOGONICHTHYS NAFiE Snyder.

Plate 63, fig. 2.

Apogonichthys nafx, Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 599.

Xaha pools.

Family KUHLIID.E.

SAFOLE T^NTUKA (Cuvier and Valenciennes).

Family SERRANID^.^

VARIOLA LOUTI (ForskSl).

Of two specimens secured in the market, the larger, measuring 330

millimeters in length, was colored as follows: Yello\\ash olive above,

shading into salmon red beneath, each scale with a darker center;

head, body, and fins with spots which are cerulean blue on the upper

parts, reddish on the sides, and decidedly red beneath, each spot

with a narrow, dark blue margin; posterior border of dorsal, anal,

caudal, and pectorals \\ath a broad margin of orange, the terminal

margin of the pectoral bordered proximally with bluish gray; outer

edges of ventrals reddish brown, the inner edges orange. In alcohol

the color is dark, the dorsal spots bluish gray, the ventrals white;

fins with the posterior edges white. The smaller example, 150 milli-

meters in length, is almost devoid of color, the light borders of the

spots and fins being scarcely distinguishable in consequence.

» Epinephelu^ mcrra (Dloch).

Ccnlrngenys waigUnsis (Quoy and Gaimard).

20441"—Proc.X.M.vol.42—12 32
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VARIOLA FLAVIMARGINATA (Riippell);

CEPHALOPHOLIS URODELUS (Forster).

Several specimens from the market show a considerable amount of

variation in color. Two are almost black, except for light, conver-

gent caudal stripes which are separated by jet black areas. A third

specimen has only the tail and caudal fin of a dusky hue, while a

fourth is almost entirely without dark color, the caudal stripes being

very faint. The darkest example has a dusky opercular spot, and

all have black-edged ventrals.

One small specimen was taken in a tide pool.

CEPHALOPHALUS SONNERATI (Cuvier and Valenciennes).

One example from the market measures 300 millimeters in length.

The second anal spine is slightly shorter and heavier than the third.

The fins, except the pectorals, have narrow dusky borders, the dorsal,

anal, and caudal being edged with white.

EPINEPHELUS MEGACHIR (Richardson).

Many were seen in the market, and a few were taken in the pools.

EPINEPHELUS STELLATUS (Richardson).

Collected from both the market and pools.

EPINEPHELUS TSIRIMENARA (Temminck and Schlegel).

Market specimens were light crimson,each scale with a lighter cen-

ter; spinous dorsal with a black margin, the other fins with yellowish

margins.

EPINEPHELUS TAUVINA (Forskal).

EPINEPHELUS C-ffiRULEOPUNCTATUS (Bloch).

One small example from a tide pool.

EPINEPHELUS SUMMANA (Forskal).

One very dark specimen, the light spots of the body being very

indistinct, while those of the fins are more prominent.

EPINEPHELUS RHYNCHOLEPIS Bleaker.

Small, pearly spots, prominent in examples from the market, have

almost entirely disappeared in the preserved specimens.

PLESIOPS MELAS (Bleeker).

This species is abundantly represented in the pools. In life the

body is deep brownish black, the color a little lighter on basal parts

of scales; iris blue and gold; dorsal spines tipped with bright reddish

orange, a narrow, purple stripe extending along middle of fin, the

membrane of soft dorsal dark yellowish gray below the stripe
;
pectoral

tinged with yeUow; anal with an indistinct, narrow, pearly blue stripe

passing diagonally from base of first spine to tip of last ray. In

alcohol the specimen here described has become brownish black, the

spinous dorsal being tipped with white.
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Family LUTIANID^.^
LUTIANUS KASMIRA (Forskll).

Two specimens from the market, 70 millimeters long, have the

oblique stripes rather faintly outlined, while a conspicuous, dark

spot appears below the origin of the soft dorstil, and between the

stripes which pass backward from the eye. One large example has

the stripes well defined and the spot scarcely discernible.

LUTIANUS RIVULATUS (Cuvier and Valenciennes).

Some market specimens about SO millimeters long are presumed
to be young individuals of this species. They have a well-defineil

dark bar extending from the base of the pectoral to the origin of the

dorsal, behind which are one or two indistinctly outlined or scarcely

visible bars. A white spot on the lateral line is bordered anteriorly

and posteriorly by a dark spot. There are narrow, dark bars across

the interorl)ital space.

LUTIANUS OUINQUELINEATUS (Bloch).

LUTIANUS ARGENTIMACULATUS (Forskal).

LUTIANUS VITTA (Quoy and Gaimard).

Color of a fresh market specimen, gra3nsh olive, slightly darker

above the lateral line where tiie body color becomes decidedly tinged

with yellow posteriorly; lighter below lateral line, the ventral surface

suffused with light red; many oblique, j'eliow stripes above lateral

line; each scale below lateral line with a narrow, greenish wliite

stripe; those on ventral surface pearly; between the narrow stripes

are broader ones of pale orange; head grayish olive above, the sides

strongly tinged with lavendar; maxillar\% edge of lower jaw and

lower edge of preopercle margined witli j^ellow; chin, throat, and
branchiostegal region dead white; dorsal fms tinged with yellowish

olive and edged with orange; pectorals and ventrals suffused with

orange; spot below origin of soft dorsal brownish black; a ])ale,

scarcely visible dark stripe passing from snout through eye toward

dark spot.

LUTIANUS MONOSTIGMA (Cuvier and Valenciennes).

APRION VIRESCENS (Cuvier and Valenciennes).

PLATYINIUS AMCENUS Snyder.

Plate 63, figure 3.

Platijinius amoenus Snyder, Proc. U. S. Nat. Mus., Vdl. 40, 1012, p. 530.

Family H.^JMULID.E.

C.SSIO ERYTHROGASTER Cuvier and Valenciennes.

CiESIO CiERULAUREUS (Lacep6de).

CiESIO CHRYSOZONUS Kuhl and Van Hasselt.

Color of a market specimen, deep puq)le above, becoming bluish

on the sides; ventral surface pearly blue, each scale witli an indistinct

1 Luiianus vmrginatus (Cuvier and Valenciennes).

Lutianus ttnimaeulatm (Bloch).
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reddish spot; chin and throat suffused with bright red; two narrow,

bright orange stripes on the dorso-lateral surface; fins strongly suf-

fused with pink; caudal lobes tipped with black; axil of pectoral black.

TERAPON JARBUA (Forskll).

PLECTORHYNCHUS DIAGRAMMA (Lacepede).

Of two specimens procured in the market, one has the membrane
of the spinous dorsal black, the soft dorsal with two rows of round

black spots and a black edge, the caudal with large, round black

spots and a black edge, the anal similar, and the pectorals dusky.

The other has the dorsals and anal narrowly edged with black, the

spinous dorsal with a median row of black spots, the soft dorsal with

oblique, dark bars which tend to break up into spots, the caudal and

anal with black spots, and the pectoral dusky. The edges of the

ventrals in each case are broadly bordered by dusky color on the

upper surface, the membranes of the fins being dead white between

the rays.

PLECTORHYNCHUS CH^ETODONTGIDES (Lac6p6de).

In a fresh market specimen the spots of the body are deep brown,

the interspaces light yellowish gray; ventral parts gray, with pearly

reflections; fins tinged with pearly blue; lips white, the membrane
behind upper lip bright red; inside of mouth clouded with red.

POMADASIS ARGENTEUS (Lacepede).

POMADASIS HASTA (Bloch).

Rows of small, dusky spots along the sides above the median line,

which do not tend to form vertical bars or series.

SCOLOPSIS CANCELLATA Cuvier and Valenciennes).

SCOLOPSIS BILINEATA (Bloch).

Bloch says: "Le Japon producit ce poisson", and the finding of 3

examples in the Naha market tends to support the statement.

PENTAPUS MICRODON (Bleeker).

One specimen from the market agrees with Bleeker's figure and

description.

PENTAPUS FORMOSULUS Snyder.

Plate 64, fig. 1.

Pentapus formosulus Snyder, Proc. U. S. Nat. Mue., vol. 40, 1912, p. 531.

There are 48 scales in the lateral series.

GNATHODENTEX AUROHNEATUS (Lacepede).

Family SPARID^.

LETHRINUS HARAK (Forskal).

LETHRINUS RICHARDSONI Gunther.

LETHRINUS AMBOINENSIS Bleeker.

LETHRINUS MOENSI Bleeker.

PAGRUS CARDINALIS (Lacepede).

SPARUS SCHLEGELI (Bleeker).
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Family KYPHOSIDiE.

GIRELLA MEZINA Jordan and Slarks.

Two specimens from the market and one from a tide pool. The
vertical band is scarcely visible on one and entirely absent from

another, the smallest one, which measures about 500 millimeters hi

length.

Family GERRID^..

GERRES FILAMENTOSUS Cuvier and Valenciennes.

Family OPLEGNATIIIDyE.

OPLEGNATHUS FASCIATUS (Temminck and Schlegel).

Three specimens from the tide pools.

Family MULLIDyE.

UPENETJS MOANA Jordan and Seale.

In some examples the color is very pale, only tlie two posterior

dark saddles appearing distinctly, the otliers being barely suggested.

UPENEUS BARBERINUS (LacepSde).

UPENEUS BARBERINOIDES Bleeker.

In 3 specimens the dusky color of the sides extends well on to the

ventral surface, the pectoral has a conspicuous splash of dusky at its

base, and the lower caudal lobe is broadly bordered with blackish.

UPENEUS PLEUROTiENIA (Playfalr).

A single specimen obtained in the Nalia market is certainly a rep-

resentative of this species, agreeing perfectly with the descri})ti()n of

Playfair.^

The head is contained 3.4 times in the length; de])th equal to length

of head; eye 2 in snout, 4.5 in head; scales in lateral line 29; between

lateral line and dorsal 2; between lateral line and base of anal 6.

The barbels reach a vertical through posterior edge of preopercle.

Gill-rakers about 6-22, those of lower arch long and slender. The
dorsal spines and rays are not filamentous, the spinous dorsal when
depressed falling far short of the base of soft dorsal.

In life, the scales of the upper ])arts are narrowly margined with

olive, while ventrally the marginal color fades and becomes tmged
with red; there is a white saddle across caudal peduncle at base of

soft dorsal ; sides with three white stripes, the first or upper extending

from eye in almost a straight line to end of soft dorsal fin, the second

from ti]) of snout through lower edge of eye to light saddle on caudal

peduncle, the third may be traced for a short distance along the row
of scales below the latter; barbels yellow; spinous doi'sal clouded with

greenish yellow and white, pinkish toward the edge; soft dorsal and

' Fishes of Zanzibar, p. 41, flg. 3, not 4, the reference ninnbtrs e%1(lently ha\-lng been interchanRed.
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anal yellowish with pearly white spots
;
pectorals, ventrals, and caudal

suffused with pink.

In spirits the posterior light saddle and the two upper stripes remaui

perfectly distinct.

UPENEUS CYCLOSTOMUS (Lacepede).

UPENEUS CHRYSERYDROS (Lacepede).

UPENEUS PLEUROSPILOS Bleeker.

Three examples of this species were secured. The black lateral

spot does not seem to be a constant character, perhaps disappearing

with age. It is distmct in a specimen 150 millimeters long, scarcely

visible in one 240, and entirely absent in a larger example.

Head 3.5 m length to base of dorsal; depth, 3.5; depth caudal

peduncle, 9.2; eye, 4.7 in head; width, interorbital space, 3.5; length

snout, 1.9; maxillary, 2.4; D. VIII, 9; A. 7; scales in lateral line 29.

Body rather deep, the contour rising gradually from tip of snout to

origin of spinous dorsal. Eye nearer border of opercle than tip of snout

a distance equal to its diameter. Interorbital space high and strongi}^

convex, this character becoming more pronounced with age. Max-
illary not reaching a vertical through anterior edge of orbit, its upper

edge fitting beneath edge of preorbital, the posterior edge rounded.

Barbels reaching a vertical through edge of opercle. Gill-rakers 6-17

;

those on lower arch long and slender. Teeth in a single series on

jaws, strong and rather short. Scales weakly ctenoid. First dorsal

spine minute, the third longest, 1.5 in head; spines when depressed

not reaching base of second dorsal. Second dorsal low, the longest

(second) ray about equal to depth of caudal peduncle; anal slightly

higher. Caudal deeply forked, 1.2 in head
;
pectorals 1.4; ventrals 1.4.

Color in spirits : Opercle dark, the dusky lining of the inside showing

through; a faint dark spot below lateral line at a pomt beneath pos-

terior portion of spinous dorsal; absent on large mdividuals; scales

of upper part of body narrowly edged with darker, the center having

a somewhat lighter area.

UPENEUS INDICUS (Shaw).

Color in Hfe : Body above lateral line suffused with purple, slightly

greenish gray below, the light spot between the dorsals with a brassy

sheen; scales on upper parts narrowly edged with yellowish olive,

the color fading and almost disappearing ventrally; each scale of

lower parts with a pale brassy spot on its posterior edge; caudal

peduncle with narrow yellowish stripes in region of the black spot,

the body color here being almost white ; head colored like the body

;

a pearly blue stripe from tip of snout to lower margin of eye; snout

with vermiculations of same color; vermiculations and line followed

by narrow yellow stripes ; barbels white ; spinous dorsal pinkish, the

membrane anterior to each spme greenish yellow, soft dorsal pinkish
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with greenish yellow oblique bars; anal pearly white with oblique

yellow bars; caudal reddish, the membranes suffused with greenish

yellow; pectorals suiTuscd with cherry red.

UPENEUS PLEUROSTIGMA (Bennett).

Color in life: Bright red above growing lighter and tinged with red

on the sides; white beneath; head reddish above, the sides \Nith

bluish reflections, purple striles extending forward from eye ; barbels

tinged with pink; spines of dorsal red, the membranes suffused with

yellowish red; soft dorsal reddish on basal half, the upper part with

yellow and pearly stripes, the latter bordered with reddish; upper

and lower lobes of caudal red, the middle rays bright yellow; anal

pale pearly blue^ with yellow stripes.

MULLOroES FLAVOLINEATUS (Lac^pfide).

A single specimen 290 milluuetcrs Jong is referred to this species.

Head 3.5 in the length; depth 3.8; snout 2.2 in the head; eye 4.2;

scales in lateral lino 39, the pores with many branches; gill-rakers

7-20 on first arch, the longest not equal in length to diameter of

pupU; barbels reaching to below posterior border of opercle; dorsal

spines 7 ; 4 scales between tips of depressed spines and base of soft

dorsal; 8 dorsal and 6 anal rays.

In life the head and body were strongly suffused with pearly blue

above the lateral line, pink below; a dark lemon yellow stripe

extended from eye to caudal fin, crossing the lateral line at a point

below last dorsal ray; each scale above stripe bordered by yellowish

olive, below with deep pink; head reddish, darker above; iris silvers*,

a conspicuous red ring around pupil; barbels whitish; pectorals

suffused vnih. reddish, the other fins bright yellow.

UPENEOmES BENSASI (Temminck and SchlegeJ).

This species, somewhat resembling U. vittatus in its color pattern,

may be distinguished by the long first dorsal spine.

UPENEOmES TRAGDLUS (Richardson).

In life, greenish gray, lighter below; a broad bro%\Ti lateral stripe

extending from eye to caudal fin, below which the head and body are

spotted with bro^vn; barbels orange; spinous dorsal clouded with

brown, purple and lemon yellow; soft dorsal spotted with reddish

brown, the membrane suffused with yellow; caudal li'ghtly washed

with yellow, barred with brownish black; ventrals and anal tinged

with yellow and spotted with pale purphsh brown; pectoral yellow-

ish, spotted with reddish brown.

UPENEOmES VITTATUS (Forak&l).

Color in hfe, silvery, the upper parts with a pale greenish sheen,

the ventral surface pale yellow; sides with 4 metallic stripes, the

upper 2 dark copper colored, the next lower brassy, and the lowest
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somewhat lighter; spinous dorsal edged with black, the median por-

tion with 2 dead white bars between which is one of brassy; soft

dorsal without black, but otherwise colored as the spinous portion;

caudal with black bars having a brassy sheen ; ventrals and anal dead

white, tinged with yellow; pectorals transparent; barbels white.

Family POMACENTRID^.

AMPHRIPRION FRENATUS Brevoort.

In life the color is brilliant red tinged with orange, deeper on the

snout, lighter posteriorly; tips of soft dorsal, caudal and anal deep

orange; bar of head cerulean blue, bordered by deeper blue, the whole

edged with brownish black, the dark color spreading anteriorly and

posteriorly into a cloud which extends from eye to end of spinous

dorsal; pectoral light reddish orange; ventrals similar, the spine

brownish black.

POMACENTRUS NIGRICANS Lacepede.

POMACENTRUS MELANOPTERUS Bleeker. .

POMACENTRUS DORSALIS Gil!.

The synonomy adopted by Jordan and Snyder ^ for a species, P.

dorsalis, described by Gill,^ may also include P. delurus Jordan and

Seale.^ Several specimens agreeing almost perfectly with Dr. Theo-

dore Gill's description and also with a cotype of P. delurus were col-

lected in the pools at Naha. The spot at base of pectoral mentioned

by Gill is scarcely discernible and the posterior bluish spots are faint.

The cotype of P. delurus has 15 ra3''s in the dorsal, the spot on the

soft dorsal is not ocellate, but has only a light border anteriorly; the

scales in the lateral line number 25 or 26.

ABUDEFDUF SORDIDUS (Forskal).

Common in the pools.

ABUDEFDUF RICHARDSONI Snyder,

Plate 64, fig. 2.

AbudefdufricharclsomS:sYr)ER, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 600.

Pools near Naha.

ABUDEFDUF REX Snyder.

Plate 64, fig. 3.

Abude/duf rex Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 601.

Tide pools, Naha.

1 Proc. U. S. Nat. Mus., vol. 24, 1902, p. 604.

« Proc. Acad. Nat. Sci., Phila., 1859, p. 147.

» Proc. U. S. Nat. Mus., vol. 28, 1905, p. 783.
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ABUDEFDUF ZONATTJS (Cuvler and Valenciennes).

Apparently rather rare in the pools. Brownish black in life, with

a bluish white bar across median part of body; scales posterior to

bar with piii-ple centers, those anterior being similar but lighter; fins

slightly tinged with olive; a small black spot on upper edge of base

of pectoral. Small examples (400 millimeters long) have a black

ocellus near end of spinous dorsal and a black spot on upper part of

caudal peduncle just behind base of soft doi-sal.

ABUDEFDUF GLAUCUS (Cuvier and Valenciennes).

This species may be recognized at once among the other blue

tide-pool fislies of Okinawa by the jot black anal opening.

ABUDEFDUF TURCHESIUS Jordan and Seale.

In life, bright cerulean blue with black markings on throat and

breast. The smaller examples have a more or less definite black spot

on body at base of last dorsal ray. The color fades rapidly as the

fish dies, the bod}' becoming dark, eacli scale with a dusky edge, the

throat growing yellowish.

Specimens are very abundant in the pools.

ABUDEFDUF CCELESTINUS (Cuvier and Valenciennes).

Large examples were seen in the market, and a few young indi-

viduals were collected from the pools. They agree in all details with

Samoan specimens.

ABUDEFDUF RHOMALEUS Snyder.

Plate 65, fig. 1.
*

Abudefduf rhomaleus Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 534.

Family MALACANTHID/E.

MALACANTHUS PARVIPINNIS (Vaillant and Sauvage).

OCEANOPS LATOVITTATA (LacgpSde).

FamUy PSEUDOCHKOMID^.

DAMPIERIA SPILOPTERA (Bleeker). •

This species is rather common in the pools.

Family CIRRIIITID.E.

GONIISTroS ZEBRA (Doderlein).

This species differs in color from G. inttatiis of Hawaii; the body is

not so deep and the profile above the eyes is mucii less gibbous.

PARACIRRmTES FORSTERI (Bloch and Schneider).

Several specimens were found in the market.
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Family LABRID^.»

CHCERODON JORDANI (Snyder).

Plate 65, fig. 2.

Chceroj)S jordani Snyder, Proc. U. S. Nat Mus., vol. 35, 1909, p. 98.

LEPIDAPLOIS LOXOZONUS Snyder.

Lepidaplois loxozonus Skyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 94.

LEPIDAPLOIS MIRABILIS Snyder.

Plate 66, fig. 1.

Lepidaplois mirabilis Sxyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 9G.

LEPIDAPLOIS PERDITIO (Quoy and Gaimard).

EPIBULUS INSIDIATOR (PaUas).

A fresh market specimen was bright orange, each scale having a

narrow, vertical, brownish bar; dorsal ^^ith a median orange stripe,

above which the membrane is suffused with green; a barely discern-

able brownish stripe extending through eye toward upper edge of

gill opening. The same specimen, measuring 210 miQimeters in

length, when placed in alcohol became plain yellowish reUeved by a

dusk}' bar on the head and a few faint dark spots on the scales. A
larger preserved specimen is ver}' dark in color, the fins being almost

black. The pectoral has a distinct hght border and the scales have

dark borders except in the region immediately above and behind the

pectorals, where they are much lighter. The dark stripe on the head

is very conspicuous..

HEMIGYMNUS FULIGINOSUS (Lacepede).

ANAMPSES CffiRULEOPUNCTATUS RiiwielL

STETHOJDXIS CASTURI GUnther.

STETHOJULIS PHEKADOPLURA Bleeker.

One very small specimen from the pools is referred with some

doubt to this species.

STETHOJULIS AXILLARIS Quoy and Gaimard.

Four specimens, measuring about 700 miUimeters long, from the

pools are identified with the Haw^aiian S. axillaris, for when directly

compared they resemble specimens from Honolulu very closely. It

is probable that tliis species and S. handanensis (Bleeker) are synony-

mous. In alcohol the Okinawa specimens are not abruptly lighter

below as are examples of S. handanensis from Samoa described by
Jordan and Sealo, but on the contrary the dark color of the upper

1 Crenilabrus stejnegeri (Ishikawa).

A mpheces geographicui (Cuvier and Valenciennes).

Stethojulis psacas (Jordan and Snyder).

Eemigymnus melapterus (Bloch).

Halichxres trimaculatus (Quoy and Gaimard).

Gomphosus tricolor (Quoy and Gaimard).

Oheilinus oxyrhynchus (Bleeker).
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parts is maintained almost to the ventral surface, where the tran-

sition to a lighter hue is gradual. In Hfo the color is more like that

presumed to be characteristic of S. handanensis. Brown above

median Uno ^vlth minute blue spots; scales below median line edged

with bluish white, their centers bluish gray, becoming lighter on belly

and blue posteriorly; chin and throat pearly wliitc; a narrow blue

stripe beneath eye, below wliich is a broail orange band; a bright

orange spot above axil, below which is aline of black and then a coru-

leanblue spot; dorsal, caudal, and basal part of anal tinged with

reddisli orange, tlie edge of anal bluish.

STETHOJULIS STRIGIVENTER (Bennett;.

Rather common in the jjools. The young of this species measuring

70 milUmeters or less in length do not have the i)Osterior canines

present.

Color in life: Body oHve above, silvery below, bluish on breast and

belly, rather i)ur})lish on lower pai't of head; a pearly blue line below

eye bordered by brown; Unes on sides silver and olive; dorsal pale

orange, narrowly edged with pearly white, the ocellus surrounded by

transparent membrane; midtlle of caudal suffused with orange, the

outer rays tinted with blue; anal like dorsal; pectorals pink; ven-

trals bluish.

PLATYGLOSSUS NOTOPSIS (Kuhl and Van Hasselt).

Apparently rare in the pools. The young are brownish black;

ocellus on dorsal dead black bordered by orange; a stripe along

side, rumiing from snout below eye and extending toward caudal

(in many examples broken into spots posteriorly) and 2 shorter

stripes below it, pearly blue; 2 lines above the median one, greenish

yellow; caudal greenish yellow.

HALICHCERES OPERCULARIS (GUnther).

Occasionally seen in the pools. In Hfe the body is silvery with a

greenish castj most of the scales edged with brick red or reddish

brown, the dorsal ones darker where the reddish color nearly covei-s

the scales; a small blackish spot beliind eye, another on opercle, 2 or

3 near center of body and another on caudal peduncle; a pale golden

stripe bordered by greenish blue below the eye, and a greenish stripe

on snout before eye; dorsals with rather irregular vortical or oblique

bands of red bordered by dusky, the membrane of fm tinged with

golden; ocellus on soft dorsal black, the ring colorless below, orange

above; median rays of caudal dotted with rod, the fm narrowly edged

with red; anal greenish yellow with rod bands; pectorals suffused

with pink; ventrals deep red at base, broadly edged with dead white.

CORIS ANNULATA (Lacepede).

Two s])0(unens from the market measuring 270-310 mihinietei-s in

lensth.
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CORIS VARIEGATA (Ruppell).

JULIS PULCHERRIMA (GUnther).

A market specimen measuring 250 millimeters, 68 scales. The
color pattern closely resembles that of the example figured by Jordan

and Evermann, Fishes of Hawaii.

CHEILIO INERMIS (Forskal).

THALASSOMA JANSENI (Bleeker).

In examples from the market, 110 to 190 milimeters long, there are

some with three distinct dark bands, others in wliich the bands blend

somewhat on the sides, and an occasional specimen where they are

entirely confluent, the upper part of body being largely black from

snout to end of caudal iin; caudal peduncle light in all cases.

THALASSOMA UMBROSTIGMA (Ruppell).

THALASSOMA GUNTHERI (Bleeker).

THALASSOMA AMBLYCEPHALUS (Bleeker).

Eight specimens collected from the pools.

THALASSOMA LUTESCENS (Solander).

A large series of T. lutescens, both male and female, together with

color notes made in the field show beyond doubt that Thalassoina

neanis Jordan and Evermann ^ is a male example of T. lutescens.

Wliile the color of the males of tliis species is exactly like that

described for T. neanis, the females are much plainer, the dark bars

on the scales being more prominent. In some examples these bars

become elongate, and almost uniting give the appearance of vertical

lines on the sides. Some males have the superior and inferior caudal

rays greatly broadened and lengthened.

THALASSOMA DORSALE (Quoy and Gaimard).

The upper part of opercle has a small round patch of scales.

CHEILINUS FASCLATUS (Bloch).

One specimen has the lateral bands very weak, there being but 2

or 3 series of elongate dusky spots on the scales.

CHEILINUS DLAGRAMMUS (Lacepede).

One example from the market is like specimens from Samoa in

every detail except that there are no spots or stripes of any color on

the head.

CHEILINUS TRILOBATUS Lacepede.

NOVACULICHTHYS T.a:NIURUS (Lacepede).

NOVACULICHTHYS MACROLEPIDOTUS (Bloch).

INUSTIUS DEA (Temminck and Schlegel).

There are a few small scales behind the eye and at the upper edge

of opercle.

» Jordan and Snyder, Bull. Bureau Fisheries, vol. 26, p. 214, pi. 12, fig. 2.
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THALLIURUS CHLORURUS (Bloch).

The u])pcr aiul lower caudal lobes are considerably produced. The
u])])er lips arc frillctl within, the innermost frill being conspicuously

beaded or notched along the edge.

Family SCARTCHTIIYID.E.»

CALLYOd6n MAORICUS (Jordan and Scale).

Two specimens from the Naha market agree in all details with a

cotype of tlie s])ecies. Both dilfer from the description, however, in

having the dorsal VIII, 1 1 , and the eye 7 in heail. The posterior edge

of the caudal varies from slightly convex to concave.

CALLYODON PRASIOGNATHUS (Cuvier and Valenciennes).

CALLYODON PYRRHOSTETHUS (Richardson).

CALLYODON RIVULATUS (Cuvier and Valenciennes).

CALLYODON LUNULA Snyder.

Plate 66, lig. 2.

Callyodon lunula Snyder, Proc. U. S. Nat. Mu.^., vol. 35. 1909, ]>. 99.

CALLYODON BOWERSI Snyder.

Plate 66, fig. 3.

Callyodon bowersi Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 602.

CALLYODON (EDEMA Snyder.

Plate 67, fig. 1.

Callyodon cedeinn S.vyder, Prix\ U. S. Nat. Mus., vol. 36, 1909, p. 603.

CALLYODON BALINENSIS (Bleeker).

CALLYODON BICOLOR (Ruppell).

One specimen from the market, measuring about 300 millimeters

in length agrees with Bleeker's figure and description,- exce]it that

many of the spots on the sides are prolonged into vertical bands,

and numerous scales have both a band and a sp»^t. The nostril

tentacle is very prominent as noted by Bleeker.

CALLYODON FORSTENI (Bleeker).

A single example of this species from the Naha market agrees

perfectly with the description and figure given by Bleeker.^

FamOy PIATACTD.E.

PLATAX TEIRA (ForskM).

Some of the teeth have the cusps of equal size while others have

the median one largest, in some cases excessively long. There are

no vomerine teeth.

' Calotomtu japoniciin {Cxwk'T anii Valenolpnn«>).

'All. Ichth.. p. 3.-1, pi. M.
* Idem, p. 38, pi. 2.
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Family CH^TODONTID^.^
|

CHiETODON SETIFER Forskal.

Many seen in the market. One specimen caught in a tide pool.

CHiETODON VAGABUNDUS Linnaeus.

Two small specimens were secured from a pool.

CH.ffi;TODON ULIETENSIS Cuvier and Valenciennes.

CH.iETODON LUNULA (Lacepede).

Small specimens were occasionally seen in the pools,

CBLffiTODON CITRINELLUS (Broussonet).

CH.S:T0D0N TRIFASCLATUS Park.

CH^TODON ORNATISSIMUS (Solander).

MEGAPROTODON TRIFASCIALIS (Quoy and Gaimard).

H^ENIOCHUS ACUMINATUS (Linnasus).

HOLACANTHUS LEPIDOLEPIS (Bleeker).

MICROCANTHUS STRIGATUS (Cuvier and Valenciennes).

HOLACANTHUS BISHOPI Scale.

Five small specimens from the pools, measuring 24 to 43 milli-

meters in length agree almost perfectly with the description of this

species, there being however, no white circle in front of the caudal

peduncle, and in addition to other light bands on the head, there is

a median line extending from tip of snout to occiput.

The curved bands are all pearly white in life, becoming purple at

their narrowest places. The narrow bands are mostly purple, the

broad ones mostly white. The body color is a uniform blue black.

Family ACANTHURID^.^

HEPATUS OLIVACEUS (Bloch and Schneider).

HEPATUS MATOIDES (Cuvier and Valenciennes).

HEPATUS TRIOSTEGUS (Linnaus).

Many specimens were seen in the market and four small ones were

secured in the pools.

HEPATUS DUSSUMIERI (Cuvier and Valenciennes).

MONOCEROS UNICORNIS (Forskal).

MONOCEROS TUBEROSUS (Lacepede).

A single specimen agrees perfectly with the description and figure

of Naseus pundulatus Steindachner.^

MONOCEROS BREVIROSTRIS (Cuvier and Valenciennes).

1 Chztodon dxdalma (Jordan and Fowler). Holacanthus tibiccn (Cuvier and Valenciennes).

* Hepatus elongatus (La6ep6de). Zebrasoma flavesceris (Bennett).

3 Iclith. Beitr., 1874, p. 12, fig. 8.
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Family SIGANID/E.

SIGANUS MARMORATUS (Quoy and Gaimard).

Market and pools. One specimen exhibits a type of coloration

much like that figured by Da}',' excc})t that the pearly lines of the

fresh specimen have become brown in the preservative. In the

region of the pectoral the lines are vertical.

SIGANUS LINEATUS (Cuvier and Valenciennes).

In a fresh market specimen the color was brownish above and

lighter below; upper parts with many brassy spots which are bor-

dered with olive; a largo lemon yellow s])ot below soft dorsal; regi«)n

bordering base of anal yellow; sides of head with brassy lines;

dorsal dusky sufTused with yellow: caudal dusky, with dark spot,s

arranged in vertical rows; spines of anal lemon yellow, rays ])early

blue, the membranes dusky, suffused with yellow; rays of vontrals

yellow; pectorals uncolored. The example described measured 230

millimeters.

The preserved specimens show no trace of the bright colors of

life except a mottling on the upper parts and sonde traces of bars on

the caudal.

SIGANUS FUSCESCENS (Houttuyn).

SIGANUS ROSTRATUS (Cuvier and Valenciennes).

One small specimen referred to this species was taken in a pool.

SIGANUS CORALLINUS (Cuvier and Valenciennes).

SIGANUS PUNCTATUS (Bloch and Schneider).

SIGANUS VIRGATUS (Cuvier and Valenciennes).

SIGANUS TETRAZONUS (Bleeker).

Many specimens measuring about 600 millimeters in length were

collected from the pools. In some examples there are 4 or 5 rather

poorly defined bars across the back, each connecting with a spot on

the dorsal, while in othere the bars are very indistinct or entirely

wanting.

Family B/VLISTID.E.^'

BALISTES NIGER Bonnaterre.

BALISTES VIDUA Richardson.

BALISTES FUSCUS Blocb and Schneider.

The single specimen obtained has 3 distinct and widely spaced rows

of plates on the cheek, below which is one or more closely a})])osed to

the scales of the throat and chin.

' Fishes, Imlia, jil. 40, flg. 2.

< Balitta capistratus (Shaw).

BalUlea flavimarginatui (RQppcIl).
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BALISTES CHRYSOPTERUS Bloch and Schneider.

Three specimens were taken in a large pool. The largest one

measured 140 millimeters.

BALISTAPUS ACULEATUS (Linnaeus).

BALISTAPUS UNDULATUS (Park).

Family MONACANTHID^.
OSBECKIA SCRIPTA (Osbeck).

ALUTERA MONOCEROS (Osbeck).

Family TETRAODONTID.E.*

SPHEROIDES OCELLATUS (Osbeck).

Two small specimens from the pools are referred with some doubt

to this species.

TETRAODON HISPIDUS Linnseus.

Family DIODONTIDiE.

DIODON HOLOCANTHUS Linn»us.

Family SCORPiENID^.

SEBASTOPSIS GUAMENSIS (Quoy and Gaimard).

Thirteen specimens of this species were taken in the tide pools.

SCORPiENOPSIS GIBBOSA (Bloch and Schneider).

SYNANCEJA VERRUCOSA Bloch and Schneider.

{Einmedrichthys vulcanus Jordan and Rutter.)

One example of this species was secured in the market. An exam-
ination of the type of Emmedrichthys vulcanus Jordan and E-utter ^

shows that it probably belongs to this species, certainly to this genus.

The type has a malformed dorsal, the posterior part having been in-

jured, but otherwise it agrees vdth specimens of this species except

in color, it being plain black. The Okinawa specimen, several from

Samoa, and those generally described, have a white band on the

caudal. The Okinawa example has, besides that of the caudal, a

white band crossing the body along a vertical through the soft dorsal

and anal. The whole body is mottled with shades and tints of brown.

Family PLATYCEPHALIDiE.

PLATYCEPHALUS INDICUS (Linnasus).

THYSANOPHRYS CROCODILUS (Tilesius).

1 Spheroides alboplumbeus (Richardson).

Tetraodon meleagris (Lac6p6de).

Family cheilodactyud^.
Goniisiius zonatus (Cuvier and Valenciennes).

2 Proc. Cal. Acad. Sci., ser. 2, vol. 6, 1896, pp. 221 and 562^.
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Family LATILID^.

LATILUS JAPONICUS (Houttuyn).

Family OSPHROMENID^.
POLYACANTHUS OPERCULARIS (Llnnaus).

Three specimens from the Imperial University, bearing the native

name Tii-iwo, are said to have come from Okinawa.

Family GOBIIDiE.»

DORYPTENA OKlNAWiE Snyder.

Plate 67, fig. 2.

Doryptena okinawae Snydeb, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 103.

Pools at Naha.

EVIOTA ABAX (Jordan and Snyder).

A few examples of this species do not appear to differ in any way

from others taken at Tanegashima and Misaki. The first two dorsal

rays are sometimes lengthened to form a filament.

EVIOTA ZONURA Jordan and Seale.

Numerous specimens of tliis form agree in every particular except

color with examples from Samoa. The color is a httle more intense

in the Okinawa specimens, the pigment dots on the head tending to

cluster in blotches, the scales usually being stippled near their edges,

and the paired fins somewhat dusky. The lateral series of scales num-

ber 22 or 23 in individuals from both Samoa and Okinawa—not 28.

Occasionally specimens have the first and second dorsal rays greatly

elongate and closely united by membrane, thus forming a flat fila-

ment. The teeth of the upper jaw are in two series, an outer row of

large canines and an inner band of small teeth. On the lower jaw are

an outer and an inner row of canines, between which is a band of

smaller teeth. It is usual to find one or two enlarged canines on each

side of both jaws. The teeth of E. ephiphanes, the t}-pe of the genus,

are similar.

HETERELEOTRIS ARENARIDS Snyder.

Plate 67, fig. 3.

Eetereleotris arenarius Snyder, Proc. U. S. Nat. Mue., vol. 36, 1909, p. 100.

Sandy pools near Naha; apparently rare.

GNATHOLEPIS SINDONIS Snyder.

Plate 68, fig. 1.

GnathoUpia sindonis Snydeb, Proc. U. S. Nat. Mue., vol. 35, 1909, p. 101.

One specimen found in the market. ^^^^
> Rhlnogobius ntbulosru ( Forsk&l).

Elfotrisfutca (Bloch and Schneider).

20441°—Proc.N.M.vol.42—12-
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CTENOGOBIUS ABEI Jordan and Snyder.

Five specimens, males and females, 30 to 40 millimeters long, are

identified with C. ahei. They are like the typical examples in all

details of structure except that the dorsal spines are not filamentous.

They differ somewhat in color, the bands of the body being less regu-

lar, the stripes of the caudal peduncle interrupted and inconspicuous,

and the black spot on the spinous dorsal somewhat less distinct.

The species seems to be closely related to Ctenogohius (Vaimosa)

fonUnalis,^ which has the opercles partly scaled, the genus Vaimosa

being synonymous with Mugilogohius Smitt, of wliich C. ahei is said to

be the type.^ It may be remarked that of 20 cotypes of C. fontinalis

none has the spinous dorsal bordered with black as figured, but all

have it light, and in many cases the black blotch near the middle is

reduced to a small spot much like that seen in C. ahei. Some speci-

mens also have a fight stripe near edge of soft dorsal.

The writer retains the genus Ctenogohius as used by Jordan and

Snyder in The Gobioid Fishes of Japan. The tongue furnishes no

reliable character for dividing the group, as in some cases (C. virgatv^

lus, C. ffiaumi, and others) it may be concave, truncate, or even con-

vex in different individuals of the same species. The condition of the

opercle is apparently of no aid, for when a few scales are present they

represent merely a more or less pronounced downward projection of

the scaled area of the nape, which is itself often more or less naked (C.

similis, C. gymnauchen)

.

CTENOGOBIUS BERNADOUI (Jordan and Starks).

This species was based on a specimen of doubtful origin,^ "probably

Korea," and it is therefore of great interest that a second example,

in all appearances fike the type, was found in the market at Naha.

Corypliopterus can not include this species, C. glaucofrxnum, the

type of the genus, having the head scaleless.* C. hernadoui has a small

patch of minute scales on upper part of opercle.

CTENOGOBIUS CANINUS (Cuvier and Valenciennes).

One specimen from the Naha market. There are a few large scales

on the upper edge of the opercle, not more than 2 rows; the caudal is

rather acutely rounded, the membrane with small, elongate black

spots ; ventrals jet black.

CTENOGOBIUS CAMPBELLI Jordan and Snyder.

This species has been known only from the type collected by Jordan

and Snyder at Wakanoura, Japan. Six examples were secured at

Naha. They do not differ from the type except in having the spots

more sharply defined. The tongue is slightly notched in some speci-

mens, truncate in others.

> Jordan and Seale, Bull. U. S. Biir. Fisheries, vol. 25, p. 395.

» Jordan and Starks, Proc. U. S. Nat. Mus., vol. 28, 1905, p. 206.

» Idem, p. 207.

* GiU, Proc. Acad. Nat. Sci. PMa., 1863, p. 262; also Jordan and Everman, Fishes North and Middle

America, p. 2219.
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CTENOGOBIUS GYMNAUCHEN (Bleeker).

One specimen about 40 millimeters long was secured near Naha.

It is very light in color, but differs in no other way from Japanese

examples.

MAPO CRASSICEPS Jordan and Seale.

This species is rather common in the pools near Naha. It is easUy

distinguishetl from similar looking gobies by the short, rounded

ventral disk, the anterior part of which is markedly fleshy. The
Okinawa sjiecimens differ in no way from Samoan examples. All have
scales on the upper part of the opercle.

MAPO FUSCUS (Ruppell).

Only 5 small examples were secured from the pools. Tongue
immarginate; occiput scaled, sometimes lo the eyes, although a

narrow, naked space may usuall}'' be found just behind the eyes;

snout rather pointed; chin with somewhat distinct, brown spots;

sides with large brown clouds iuul many narrow indefinite stripes, the

latter easily distinguishing tlic species from G. poccilicMhys, wiiich it

resembles in general appearance.

MAPO iEOLOSOMUS (Ogilby).

Numerous individuals of this species collected in the pools at Naha
differ in no way from specimens collected at Lord Howe Island by
Mr. E. R. Waite. The species is also found in Samoa, having been

recorded as G.fuscus, "young with dark crossbands."

The teeth are in narrow bands on the jaws; none on the vomer and
palatines. The outer teeth of the upper jaw are enlarged and curved,

the inner ones small except one or two on each side which are con-

siderably enlarged. The outer row on the lower jaw are much en-

larged, one or two on each side being canine-like and especially

strong. The tongue is emarginate.

AMBLYGOBIUS NARAHAR^ Snyder.

Plate 68, fig. 2.

Amhh/gobius naraharse. Snyder, Proc. U. S. Nat. Mug., vol. 35, 1909, p. 101.

Tide pools at Naha.

PERIOPHTHALMUS CANTONENSIS (Osbeck).

Abundant on the flat tidelands where thousands may be seen in

long skirmish lines advancing ahead of the incoming tide or following

the receding water.

ZONOGOBIUS SEMIDOLIATUS (Cuvler and Valenciennes).

Numerous specimens 38 millimeters long were found in the rock

pools. The species also occurs at Tanegashima.

XENISTHMUS PRORIGER Snyder.

Plate 68, fig. 3.

Xenislhrnus proriger Snyder, Proc. U. S. Nat. Muf., vol. 35, 1909, p. 105.

Pools at Naha.
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Family PTEROPSARID^.

PARAPERCIS HEXOPHTHALMA (Ehrenberg).

Six specimens of this species were secured in the market at Naha.

A description of one measuring 180 millimeters follows.

Head 3.5 in the length; depth 6.2; depth caudal peduncle 3 in

head; eye 4.5; snout 2.5; interorbital space 8.6; D, V., 21; A. 17;

scales lateral series 64; between lateral line and origin of dorsal 18. .

The snout is pointed, the mouth large, maxillary reaching a verti-

cal through anterior edge of pupil. Teeth simple, occurring in narrow

bands on jaws and vomer, the palatines being naked; outer side of

upper jaw with a row of enlarged, simple teeth that curve backward;

front of lower jaw with similar teeth which are followed by a short

space in which small teeth only are present; these in turn followed by

3 large curved, canines and then a smgle row of smaller teeth. There

are 13 very short gill-rakers, 9 of which are on the lower lunb of the

arch. Of the dorsal spines, the third and fourth are highest. The

highest rays of the dorsal are located near the middle of the fin; their

length contained 2 times m the head. The anal is inserted directly

beneath the fourth dorsal ray. The posterior rays of dorsal and anal

do not reach the base of caudal. The caudal is somewhat rounded

or truncate posteriorly except for one or two of the upper rays which

project in a sharp point. Pectoral rounded, reaching a vertical

through anal opening. Ventral rays broadened and much thickened

near tips; the next to iimer ray longest.

The number of dorsal spines does not vary from 5 in the 6 specimens.

There are from 19 to 21 dorsal rays and 17 or 18 anal rays.

Color in life, brownish gray above, gi-ayish white beneath; upper

two-thu-ds of body with many small spots with brown centers and

lighter margms; head greenish gray, bluish white beneath; snout

with ocelli, the centers of which are light brown, the margins orange;

sides of head with orange spots; sides of body above middle of anal

with three conspicuous ocelli with brownish black centers and lemon

3^eUow rings. Dorsal lemon yellow, narrowly edged with white;

with three rows of dark brown spots surrounded with transparent

rings. Anal similar to dorsal except that the spots are surrounded

by a pearly white area. Caudal with a large median, brownish black

area, above and back of which are many smaller spots; black area

with a posterior margin of dead white.

In spirits the brownish black figures only persist.

Young examples have 6 or 7 ocelli in line with the 3 large ones

above anal fin, the anterior ones disappearing with age.

PARAPERCIS TETRACANTHA (Lacepede).

There are no teeth on the palatines. The posterior middle of

caudal has a large, square, dead white spot.
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Family PLEURONECTID.E.
PLATOPHRYS MYRIASTER (Temmlnck and Schlegcl).

One small specimen from a pool.

Family vSOLEID^v.

ZEBRIAS JAPONICUS (Bleeker).

One spociiiKMi nKMisurinjjj 42 miliinu'lcis, fioni a pool.

PARDACmRUS PAVONINUS (Lacfipfede).

Two small sj)ocimcns from a pool. Neither has scales on the fin rays,

but othen\'ise both agree perfectly with descriptions of the species.

TRULLA ITINA Snyder.

Plate 69, fi":. 1.

Trulla ilina Snyder, Proc. U. S. Nat. Mii-s., vol. 36, 1909, p. 609.

Family CALLIONYMID.E.
SYNCraROPUS OCELLATUS (Pallas).

One specimen from the pools.

FamHy GOBIESOCID.E.
ASPASMA MINIMA (Doderlein).

Plate 69, fig. 2.

A single specimen of a species that is identified with some doubt as

Aspasma minima was taken in a pool near Naha. Many specimens

of the same form were taken near Misaki, Japan. They agree closely

^\^th Doderlein's description, except in the number of rays in the anal

fin, which are there given as 5. Among 14 examples it was found that

2 had 6, 8 had 7, while 4 had 8 rays. The dorsal has 7 rays. Tlie

nostrils are tubular. The teeth are blunt, in 2 series on the upper

jaw, the iimer row ha\'ing 4 teeth on each side. Tlie teeth of the lower

jaw are in a single series, flattened laterallj'', the edges concave.

Pseudobranchiae are present; gills developed on 3 arches. The ven-

trals are united lateralh^ with the pectorals. A small anal papilla is

present.

In life the color is brownish olive, changing on immersion in spirits

to bright reddish, then slowly fading through flesh color to pale

yellowish white.

The species inhabits the outlying tide pools. Nothmg could be

learned of its habits, and individuals were seen onl)^ after the water

had been thorouglily poisoned ^vitll formalin, chloride of lime, or other

irritating matter.

ASPASMA MISAKIA Tanaka.
Plate 69, fig. 3.

Twelve specimens of tliis species were taken in the pools at Nalia,

wlicre it appears to be more commonl}^ represented than at ^lisaki.

Examph^s were taken at Tanegashima. At Misaki it ap})eared to be

associated with the above species. A figure drawn before the species

was described by Mr. Tanaka is here reproduced.
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Family BLENNIID^.

ENNEAPTERYGIUS ETHEOSTOMA (Jordan and Snyder).

The dorsal contour of the snout is straight or concave, more often
^

concave, but not convex as originally figured. I

In life the body is grayish white with a yellowish tint, the j^ellow i

more pronounced on the ventral parts of the sides; upper parts red-
j

dish brown, the lighter body color showing in a larger or smaller i

degi'ee near the center of each scale; bands of body brownish, the '

scales which border the bands edged with reddish; snout, cliin, sides
'

of head and throat suffused wdth brick red; fins with narrow bands

of brick red, the color being located only on the rays and spines;

lower rays of pectoral suffused \\dth yellow.

The species appears to be rare at Naha, 3 specimens only ha^dng

been secured.

ENNEAPTERYGIUS TUSITAL.aE Jordan and Scale.

Enneapterygius pardochir Jordan and Seale, Bull. U. S. Bur, Fish., vol. 25, 1905,

p. 417 (females).

A dissection of 10 specimens each of the dusky E. tusitalse and the

lighter colored E. pardocMr leads to the conclusion that both are rep-

resentatives of the same species, E. pardocMr being described from a

female. The figure of E. tnsitdlse. shows the spinous and rayed dorsals

united at their bases, a condition not to be found in the cotypes.

ALTICUS ELLIPES (Jordan and Starks).

A small nasal tentacle is present.

In life the sides of the head and body have many dark-edged pearl}^

ocelli, those of the body being elongate wliile those of the head are

nearly round, the latter varying in number and intensity of color.

ALTICUS NOVEMMACULOSUS Snyder.

Plate 69, fig. 4.

Altiais ti/ovemmaeulosus Snyder, Proc. U. S. Nat. Mus , vol. 35, p. 107.

Abundant in the pools at Naha.

SALARIAS FASCIATUS (Bloch).

This species was recorded by Jordan and Snyder ^ as S. ceramensis

Bleeker.

SALARIAS LINEATUS Bleeker.

SALARIAS ANDERSONI Jordan and Starks.

In life the spots on the sides are brownish gray above, becoming

pale, pearly blue on lower parts; spots on side of head with a greenish

tint; large spot anterior to base of dorsal light golden brown, bordered

by pearly gray, outside of which is a broader border of olive broAMi;

body brownish olive; membranes of dorsal and caudal transparent

olive, narrowly edged with pale reddish ; spines and rays alternately

» Proc. U. S. Nat. Mus., vol. 25, 1903, p. 458.
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banded with brownish oUve and greenish gray; anal rays tipped with
yellowish olive.

SALARIAS MUSCARUS Snyder.

Plate 70, fig. 1.

Salarias inuscarus Snyder, Proo. U. S. Nat. Mus., vol. 35, 1909, p. 109.

One specimen from a pool at Naha.

SALARIAS SINUOSUS Snyder.

Plate 70, fig. 2.

Salarias siiiuosus Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 109.

Pools at Naha.

SALARIAS QUADRICORNIS Cuvier and Valenciennes.

Scartichthys enosimse Jordan and Snyder, Proc. U. S. Nat. Mus., vol. 25, 1903,

p. 460.

Salarias rivulattis Jordan and Seale, Bull. U. S. Bur. Fish., vol. 25, p. 429.

Salarias enosimse appears to differ in no way from S. quadricomis,

S, quadricornis differs from S. rivnlatus in having tentacles on the

nape. The latter is apparently related to S. zebra of Hawaii. Speci-

mens recorded as S. rivulatus from Samoa prove on close examination

to be representatives of S. quadricornis.

PETROSCIRTES LOXOZONUS Jordan and Storks.

The canines of the upper jaw are separated from the other teeth

by a conspicuous open space. Curved canines, much longer than
those above, are present in the lower jaw, no space existing between
them and the other teetli. On each side of lower jaw, at angle of

mouth is a peculiar flap, above which the lip forms a small fold partly

inclosing the upper canine.

Color in life: Body with narrow, pearly white bands and reticu-

lations which along the back inclose deep green areas that are mar-
gined with olive; on sides, the green areas extend do^mward and
become bro^\niisli; other parts light olive, growing yellowish toward
the caudal and whitish on the abdomen ; chin yellowish, with small olive

spots; spinous dorsal yellowish olive, with light yellow stripes; soft

dorsal yellow, witli oblique pearly white stripes; caudal yellow edged
with red, the filamentous tips bright red; anal yellow, with oblique

lines and a narrow margin of pearly white; ventrals bright yellow.

ENCHELYURUS HEPBURN! Snyder.

Plate 70, fig. 3.

Enchelyums hepbumi Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 110.

Pools at Naha.

CRISTICEPS FLAMMEUS Jordan and Starks.

This species is abundantly represented at Okinawa, while it is

comparatively rare at Tanegashima where it was first discovered.

Large, flat tentacles are present at the nostrils.
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1. Gymnothorax chlamydatus. (Page 493.) From the Type.

2. MiCROPHIS EXTENSUS. ' PAGE 495. i FROM THE TYPE.

3. ICHTHYOCAMPUS NOX. (PAGE 495.) FROM THE TYPE.
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1. MiCROPHIS OCELLATUS. (PAGE 495. J FROM THE TYPE.

2. Apogonichthys naf/e. (Page 497.) From the Type.

3. Platyinius amcenus. (Page 499. "i From the Type.
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1. Pentapus formosulus. 'Page 500.' From the Type.

2. Abudefduf richardsoni. (Page 504.) From the Type.

3. Abudefduf rex. (Page 504. i From the Type.
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ABUDEFDUF RHOMALEUS. (PaGE 505. ' FROM THE TYPE.

2. CHCERODON JORDAN!. (PAGE 506.^ FROM THE TYPE.
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1. Lepidaplois mirabilis. (Page 506. i From the Type.

2. Callyodon LUNULA, i Paqe 509.) From the Type.

3. Callyodon bowersi. (Page 509. > From the Type.



\
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"\^

1. Callyodon cedema. (Page 509.) From the Type.

2. DORYPTENA OKINAW/t. (PaGE513.) FROM THE TYPE.

3. Hetereleotris arenarius. (Page 51 3. > From the Type.
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^~U^

1. Gnatholepis sindonis. 'Page 513.) From the Type.

2. Amblygobius narahar/e. (Page 515.) From the Type.

3. Xenisthmus proriger. (Page 515.) From the Type.
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-^-^^^

^^m:
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S?S^

1. Trulla itina. (Page 517.) From the Type.

-<^p^=

!^

2. ASPASMA MINIMA. (PaGE 517.)

'/...

3. Aspasma misakia. vPage 517,)

* * «r^

"%
-^i ^ **.=»-

-

4. Alticus novemmaculosus. (Page 518.) From the Type.
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1. SaLARIAS MUSCARUS. (PAGE 519.) FROM THE TYPE.

2. Salarias sinuosus. (Page 519.) From the Type.

t«ki^&,*.1

\^ '/i in.

3. Enchelyurus hepburni. <Page 519.' From the Type.





DESCRIPTIONS OF TWO NEW PARASITIC ISOPODS
BELONGING TO THE GENERA PAL.EGYGE AND PRO-
BOPYRUS FROM PANAMA.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United States National Muse^im.

A mim1)or of spocimons ropiesonting a new species of Palsegyge

and four s})ecimens representing a new species of Proho'pyrus were

collected in 1911 by Dr. S. E. Meek and Mr S F Hildebrand at

Panama and the Canal Zone, during a biological survey of the Isthmus

of Panama under the auspices of the Smithsonian Institution. The
specimens were found parasitic on Macrohrachium acanihurus and
M. jamaicense as well as on the young of the latter or M. olfersii.

PALiEGYGE MEEKI, new species.

Body of female ovate, somewhat asymmetrical. Length, 9 mm.;
width, 7 mm. Color of dorsal surface white, with a few lines of black

along the median line and on either side about halfway between the

median line and the lateral margins. Incubatory lamellae on one

side covered ^vith black lines; on the other side only the first one is

covered, the others having a few black lines at the base.

Head large, 2 mm. long and 2^ mm. ^\^de, deeply set in the thorax;

anterior margin \\'idely rounded with the antero-lateral angles pro-

duced in small acute lobes. Eyes absent. (See fig. 1.) First two
segments of thorax short in the median dorsal line and about equal

in length; the following five segments are much longer in the median
line and are subequal. Epimera are present on the first four seg-

ments, occupjdng the anterior two-thirds of the lateral margin.

Ovarian bosses are also present on these segments and are placed on

the anterior part of the sublateral margin. On the last three seg-

ments the epimera occupy the entire lateral margin.

All six segments of the abdomen are distinct. The sixth or terminal

segment has a posterior incision which extends half the length of the

segment, forming two posterior lobes. There are five pairs of double-

branched i)le()poda, a pair for each of the first five segments, making

Proceedings U. S. National Museum, Vou. 42—No. 1914.
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twenty lamellae altogether. The uropoda are rudimentary,m the form
of two oval sac-like bodies. There are five pairs of incubatory plates,

which do not entirely inclose the marsupial pouch on the ventral side,

but come very close together, leaving only a small opening; the first

pair has the terminal lobe of the distal segment long and narrow and
produced straight back-

ward. (See fig. 4.)

All the legs are prehen-

sile and are furnished with

a carina on the basis.

(See fig. 3.)

The male is long and nar-

row, nearly'- three times as

long as wide. The head is

large, with the anterior

margin widely rounded

;

the posterior margin is also

rounded and deeply set in

the first segment of the

thorax. (See fig. 2.) The
eyes are vanishing. All

the segments of the thorax

are distinctly separated.

The first four segments of

the abdomen are also more

or less distinct. The fifth

and sixth are fused to form

a large terminal piece, the

lateral incisions alone in-

dicating the two segments.

The uropoda are absent.

There seem to be no pleo-

poda.

This species is parasitic

on MacrobracTiium young (either jamaicense or olfersii) being found in

the branchial cavity. It was collected by Doctor Meek and Mr.

Hildebrand in a small creek, Atlantic slope, Culebra, Canal Zone; in

the upper Trinidad River, Panama; in the Rio Masimbar, Empire,

Canal Zone; in the Rio Frijoles, Frijoles, Canal Zone; in the Agua
Clara Creek, Panama; in the Gatun River, above Mitchelville; and

in the upper Trinidad River, Panama, on Macrohrachium jamaicense

(Herbst).

The type from -the first-named locality is in the United States

National Museum, Cat. No. 43502.

Figs. 1-4.—PALffiGYGE meeki. 1, Female, X 5|; 2, Male, x
23; 3, Sixth leg of female, X 54§; 4, First incubatory
PLATE OF FEMALE, X 19J.
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PROBOPYRUS PANAMENSIS. new species.

Body of female ovuto, somewhat as3inmetrical, 10 mm, wide, 12

mm. lon<.c- Color white witli a few marldngs of reddish-browTi on
one side of the thorax.

Head a little wider than lon^', 4 mm.:.3 mm. Anterior marghi
widely rounded; antero-lateral anjijles small, acute. Head deeply
immei-setl in the thorax. Ej^es absent. (See fig. 5.)

Figs. 5-8.—Probopyrus panamen-sis. 5, Female, x 4§; C, Male, x 23; 7, First
INCUBATORY PLATE OF FEMALE, X Uk', 8, SIXTH LEG OF FEMALE, X 23.

First segment of thorax very short in the middle of the doi*sal

region; second segment twice as long as the first in the middle of

the dorsal region; third segment as long as the first and second seg-

ments taken together; last four segments subetiual. Ovarian bosses

are present on the first four thoracic segments; they occupy two-
thirds of the sublateral margin of the fu-st segment, one-half that of

the second and third segments, and a little more than half that of the
fourth segment. Lateral to the ovarian bosses are the epimera,
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which extend the length of the ovarian bosses. On the last three

segments the epimera occupy the entire lateral margin.

All six segments of the abdomen are distinct. The sixth or ter-

minal segment has a small rounded notch in the middle of the pos-

terior extremity. There are five pairs of double-branched pleopoda,

a pair for each of the first five segments. The uropoda are absent.

There are five pairs of incubatory plates; the first pair has the ter-

minal extremity of the distal segment produced in a short, broad,

rounded lobe. (See fig. 7.) All the incubatory lamellae are marked
with reddish-brown, those on one side being more completely cov-

ered than those on the other side. The legs are all prehensile, with

a high carina on the basis. (See fig. 8.)

The male is rather short and thickset, being twice as long as wide.

The head is small, with the anterior margin widely rounded ; its pos-

terior margin is produced backward in a peculiar way, being deeply set

in the first thoracic segment. (See fig. 6.) Eyes are present, situated

in the post-lateral angles. All the segments of the thorax are dis-

tinct. The first four segments of the abdomen are distinct at the

sides, but more or less confluent in the middle of the dorsal surface;

the last two segments are fused in a single terminal piece, the in-

cisions at the sides indicating the two segments. There are three

pairs of rudimentary pleopoda, but no uropoda.

Two specimens of this species were collected by Doctor Meek and

Mr. Hildebrand in a small creek at Pariso, Canal Zone. Tliey were

parasitic on MacrohrancMum acanthurus (Wiegmann), being found

in the branchial cavity.

The type is Cat. No. 43503, U.S.N.M.

This species differs from all the described species of the genus from

the Atlantic Coast of North America in the presence of a notch in

the terminal abdominal segment of tlie female. Prohopyrus jior-

idensis, however, has a minute excavation. The fii'st incubatoiy

plate of the female is different in the two species, as well as the color

markings; the head, abdomen, and proportions of the male are also

different. The shape of the head and of the abdomen of the male

is different from any of the described species.



DESCRIPTIONS OF TWO NEW SPECIES OF FISHES, FROM
HOXOLnA\ HAWAII.

By David Stakr Jordan and Charles Williaai Metz,

OfStanford University, California.

In a recent visit to Honolulu, two new species of fishes were

obtained and placed in the United States National Museum. These

species arc described in this paper.

HOLACANTHUS POTTERI Jordan and Metz. new species.

Plate 71, fig. 1.

Dorsal XIV, 19; anal III, 18 or 19; scales about 45; transverse

series between anal and dorsal 20. Measurements in hundredths of

length: Head 32 ; depth 58 ; eye 1 1 ; snout 1 1 ;
postorbital part of head

11; interorbital 10; depth of caudal peduncle 14; snout to dorsal 40;

snout to anal 63.

Body short, ovate, deep, greatly compressed, deepest through base

of ventrals; dorsal outline more convex than ventral; snout bluntly

conic, or rounded
;

profile from snout to dorsal gently, evenly curved

;

dorsal fin rather liigh, last spine equal to depth of caudal peduncle;

first spme short, inserted above posterior margin of opercle; spines 1

to 5 graduated, remainder about equal, slightly shorter than first ray;

soft dorsal evenly rounded, middle rays longest; caudal rounded; anal

similar to- soft dorsal, but tapermg more rapidly in front; anal spines

graduated, third the longest; ventrals inserted slightl}'' behind pec-

torals, outer ray of each somewhat filamentous, reaching to third anal

spine; pectoral reaching to above second anal spine. Eye rather

large, high, almost entermg profile; interorbital slightly convex;

nostrils near eye, anterior with small flaps on posterior border; lower

margin of preopercle with three spines, the upper one large, equal to

diameter of eye, and reaching nearly to base of pectoral; margin of

preopercle above with a series of 8 to 10 small, spine-like serrae;

opercle unarmed; suborbital with three or four very small spines on
posterior margin; gill-rakers numerous, slender; teeth fine, setiform,

in single series.

Proceedings U, S. National Museum, Vol. 42-No. 1915.
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Body scales fairly large, becoming smaller ventrall}^; unpaired fins

entirely scaled; paired ones scaled mainly at base; head, including

snout, cheeks, and orbitals entirely covered with small scales; all

scales rouglily ctenoid.

Color in spirits : Ground color white, broken by many narrow, dark

bands, or reticulations. On the body behind the head are about 21

of these running transversely; those on the posterior half extend

entirely across, while those back of the pectoral turn abruptly in a

horizontal direction; head covered with numerous similar stripes,

confluent above, and joinmg others on the breast below; four or five

of these cross the interorbital area, while between the dorsal fm and

the snout are 13 or 14, one of which forms a complete ring around the

mouth on the lips. Spmous dorsal pale, broken by extensions of the

body stripes; soft dorsal darker, with reticulations and three or four

horizontal wavy dark bars, tip edged with black; caudal dark; anal

similar to soft dorsal, but markings largely obliterated by general dark

color; pectorals and ventrals white, except for ventral filaments. On
each side, behmd and above the pectoral base, is a large, black blotch,

of irregular outline, conspicuous in fresh specimens, but possibly

fading with age.

Color in life: The light spaces on the body were pale pink or flesh

color, the darker cross-streaks were of carnelian or dull red-orange.

The soft parts of the vertical fins were blackish, the edges bright

lustrous blue.

This species is quite distinct from otner Plawauan species m color

and form, as well as many less conspicuous characters.

This little fish was seen alive by Doctor Jordan in the Waikiki

aquarium at Honolulu. It was recognized as a new species and one

of exquisite delicacy of coloration.

Type.—The type was presented to the United States National

Museum by Mr. Frederic A. Potter, director of the aquarium, for

whom the species is named. The specimen was taken from the coral

reef at Honolulu. It is numbered 73911 in the United States

National Museum. It is 2.9 inches in length.

CHROMIS VERATER Jordan and Metz, new species.

Plate 71, fig. 2.

Head 3.75 in length to base of caudal, depth 1.80. Dorsal rays

XIV, 13; anal 11, 14; scales 4-27; pores 18; eye 3 in head; snout

4.25; maxillary 3; interorbital space 2.80.

Body short, very deep, ovate, much compressed; dorsal outHne

evenly curved, except for a sUght interorbital depression; ventral

outline sHghtly less curved; head as deep as long, snout short, blimt;

mouth small, inclined upward; maxillary reaching to below anterior

margin of eye; teeth in two series, the outer rather strong, bluntly
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conic, inner series small, somewhat irregular; interorbital area rather

j

broad, convex with a transverse depression, snout, suborbital, lower

jaw and opercles scaled; opercle and preopercle entire; caudal

peduncle stout, deep, compressed, nearly twice as deep as long;

I

caudal shallow-emarginate, upper lobe a trifle the longer; spinous

dorsal nearly uniform in height from thhd to last spine, 1.8 in head,

about two-thirds height of soft dorsal which is somewhat pointed,

\
with fourth to eighth rays longest; anal similar to soft dorsal but

longer, fu-st spine small, second very large, tln-ee times first; base of

pectorals below origin of dorsal; base of ventrals below posterior base

of pectoral; ventrals rather long, reaching anal; scales large, ctenoid,

regular; lateral line following outline of back, ending below origin

of soft dorsal, beginning again on caudal peduncle, base of fuis scaled;

spinous dorsal depressible into groove of scales and with row of

scales on membrane between each two spines; body scales somewhat
angular at apex, not evenly curved.

Color in alcohol : Ver}^ dark chocolate brown, shghtly lighter below,

and darker on head; all fins except the pectoral uniform blackish;

pectoral translucent, axil black, a large obscure round pale light spot

at base of last rays of dorsal and of anal; scales of body margined,

this giving a latticework impression.

Type.—Of this species we have two specimens obtained by the

senior writer at Honolulu, the type 7 in. long, in the United States

National Museum (No. 73912), and a cotype a little smaller, sent

to the Carnegie Museum in Pittsburgh, the two found at the same
time in the market of Honolidu, in company with CJiromis ovalis.

This is the deepest in body of all the species of ChroTuis. Its near-

est relative seems to be Chromis axillaris Bennett from Mauritius.

It is well separated from the other two Hawaiian species. Chromis

ovalis Steindachner has a deeply forked caudal, and is more elongate.

Chromis elaphrus Jenkins is more elongate, and differs in various

details of form and color.

In this connection, we may note that Myripristis herndti Jordan

and Evermann from Honolulu is not distinct from Ilyripristis

murdjan. Most of the specimens referred by Jordan and Evermann
to Mulloides samoensis seem to belong rather to Mulloides preorhitalis

(Smith and Swain) (not a Psevdupeneus) . Mulloides samoensis

occurs at Honolulu and was obtained at this time. The snout in

M. preorhitalis is longer and less decurved. The figure of
'

' Dascyllus

alhisella," reproduced by Jordan and Evermann from Bleeker, belongs

to Dascyllus trimaculatus of the East Indies.
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1. HOLACANTHUS POTTERL (PAGE 525.) FROM THE TYPE.

2. Chromis verater. (Page 526.) From the Type.





A REVISION OF THE SUBSPECIES OF THE GREEN HERON
(BUTORIDES VIRESCENS [LINN^US]).

By Harry C. Oberholser,

Assistant Ornithologist, Biological Survey, Department of Agriculture.

I The following revision of the forms of Butorides virescens (Lia-

naeiis) was undertaken at the instance of Mr. H. W. Henshaw, Chief

of the Biological Survey. Its purpose is to clear away, as far as the

present material will permit, the confusion now existing with regard

to the relationships and distribution of the various races, and thus

to assist in preparing the way for a bulletin on the migration and
distribution of North American herons, now in course of preparation

by Prof. W. W. Cooke, and soon to appear as a publication of the

Biological Survey.

For this task the A\Titer has been able to examine 568 specimens,

including the types of all the forms of this species, excepting Buto-

rides virescens virescens, Butorides virescens frazari, and Butorides

virescens maculatus; and comprising the entire series of green herons

in the collections of the United States National Museum, including

that of the Biological Survey; the American Museum of Natural

History; the Academy of Natural Sciences of Philadelphia, includ-

mg that of Mr. H. W. Fowler; the Museum of Comparative Zoology

in Cambridge, Massachusetts, including the Bangs collection; and

the collection of Dr. Jonathan Dwight, jr. ; together with a few im-

portant birds from the Carnegie Museum of Pittsburgh, Pennsylva-

nia, and the Field Museum of Chicago. To the authorities of these

institutions, particularly the United States National Museum, and

to the individuals mentioned, as well as to the custodians of the

various bird collections, especially Dr. Charles W. Richmond, of the

United States National Museum, the writer takes this occasion to

offer expression of his sincere appreciation of facilities afforded.

The various races of Butorides virescens with their intricate rela-

tionships and rather peculiar geographical distribution, have always

presented a difficult problem. Previous authors who have wrestled

with these difficulties have lacked sufficient material, particularly

Proceedings U. S. National Museum, Vol. 42—No. 1916.
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from south of the United States; and the literature on the subject

consists of only notes and short papers, including no extended

monograph of the species. The series of specimens now at hand is

undoubtedly much greater than any that other investigators have
been able to bring together. With this advantage, the present writer

hopes to make at least some contribution to our knowledge of this

perplexing group, although, of course, he fully realizes that there is

much yet to learn.

One of the by-products, so to speak, of this investigation has been

the necessary determination of the status of Butorides hrunescens

(Lembeye)* of Cuba, which occurs together with the form of Butorides

virescens inhabiting that island. This bird has often passed as

merely a color phase of Butorides virescens; at other times as a differ-

ent species : The writer's study indicates that without much doubt it

is a perfectly distinct species, further discussion of which has already

appeared in a separate paper.^

From a careful study of the present material, two conclusions

appear to be inevitable: First, that, without undue and useless

refinement, no subspecific subdivision is possible among the birds

inhabiting all of the eastern United States, eastern and central

Mexico, south to Guatemala and Honduras; and second, that, in the

West Indies, either we must recognize a large number of additional

forms, or merge all, includmg even Butorides virescens hahamensis,

with Butorides virescens virescens. To adopt the latter alternative,

however, would be to obscure all the evident and highly interesting,

though to some extent puzzling, geographical variations which these

West Indian birds exliibit. The writer has, therefore, adopted the

former course, as better representing the facts ; and this has resulted in

allotting a separate subspecies to each of the larger Lesser Antilles

south of Guadeloupe, with the single exception of St. Vincent. In

one or two cases where forms are separated by a vnde geographic

area and by intervening races, it has been thought better to recognize

by name slight average differences, rather than to refer such a bird

to a distant and isolated race, to which, although superficially very

similar, it could have no close phylogenetic relationship. This, of

course, is the same problem that one meets often in wide-ranging and

plastic groups, and which, it seems to the writer, would be in much
the best way solved by assigning a name to the isolated colony, if

there can be found any characters at all, however slight, to serve as

a basis.

The geograpliical range of Butorides virescens, including its various

subspecies, extends from southeastern Canada tlirough the United

1 Ardea brunescens Lembeye, Aves de la Isla de Cuba, 1850, p. 84, pi. 12.

» Oberholser, Proc. Biol. Soc. Wash., vol. 25, 1912, pp. 63-56.
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States, Mexico, Central America, and the West Indies to northern South

America. In the northern part of the Neotropical Region it inhabits

the Lower Tropical and Upper Tropical zones; in the southern portion

of theNearctic Region, the Lower Austral, Upper Austral, and Transi-

tion zones. The total number of its recognizable races becomes now
18, of which 12 are insular, most of them West Indian. The favorite

haunts of the species are the swamps, marshes, large and small streams,

both along the seacoast and in the interior; but not infrequently the

bird chooses dry upland for its nesting sites, though usually not far

from water, from which it obtains the greater part of its food. It is a

frequenter of the reedy or bushy marshes, sparsely wooded swamps,
the margins of bayou, lake, and stream, of damp thickets, and the

more or less open countiy, rather than of the deep forest. With the

exception of the northernmost three, Butorides virescens virescens,

Butorides virescens anthonyi, and Butorides virescens eremonomus ^,

all the forms appear to be permanently resident; but these three

perform extensive migrations.

Some curiously close resemblances between widely separated races

may be mentioned, as of interest from an evolutionary point of view.

The bird from Swan Island, in the Caribbean Sea

—

Butorides virescens

saturatus—is colored much more nearly like Butorides virescens

frazari, from Lower California, than like Butorides virescens virescens

of the adjacent mainland. Also, Butorides virescens mesatus,^ from
Nicaragua, is, m size and color, more like the race from northern

Mexico, Butorides virescens eremonomus,^ than like the intervenmg

Butorides virescens virescens or the Costa Rican Butorides virescens

Jiypernotius.^ The bird inhabiting the Pearl Islands, in the Bay of

Panama, is, likewise, in appearance nearer Butorides virescens satu-

ratus, from Swan Island, than to Butorides virescens hypernotius ^ on

the neighboring mainland. The Bahaman Butorides virescens haha-

mensis is very different from both Butorides virescens virescens, from
Florida, and Butorides virescens cuhanus,'^ from Cuba, and, in color,

much more like Butorides virescens anthonyi of Arizona. The subspe-

cies living on the island of St. Christopher, Butorides virescens christo-

pTiorensis,^ is much more like Butorides virescens haliamensis than it

is like Butorides virescens cuhanus,^ which almost surrounds it ; and
Butorides virescens harhadensis,^ from Barbados, is much closer in color

to the geographically far distant Butorides virescens haliamensis than

to any of the several intervening races. Agam, the birds from the

islands of Martinique {Butorides virescens maculatus), St. Lucia

{Butorides virescens lucianus),'' and Grenada {Butorides virescens

grenadensisY are nearer in appearance to Butorides virescens cuhanus *

» See p. 546.
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than to Butorides virescens dorninicanus ^ of the intervening island of

Dominica. The wide geographical range of three of the continental

forms

—

Butorides virescens virescens, Butorides virescens antJionyi, and

Butorides virescens hypernotius'^, in striking contrast to the limited

distribution of most of the island races, is also worthy of note.

The female of Butorides virescens appears to be, in color, absolutely

identical with the male; but is, in most cases, somewhat smaller,

though in some races, and even in certain regions within the range of

the same subspecies, is, if our series represents the truth, equally as

large as the male or even larger. Owing to this relative variation the

male is used as the basis for our comparisons.

Birds in juvenal plumage differ considerably in color from adults,

being duller and more brownish on the upper surface of the body,

lacking the glaucous appearance, as well as the dorsal plumaceous

feathers, besides having more rusty edgings to the feathers, and

often ochraceous or buffy terminal spots on the scapulars; wing-

quills and greater coverts tipped, often broadly, with wliite or buffy;

other wing-coverts much more broadly margiried with whitish, buffy,

or ochraceous than m the adult ; median and 'some of the distal les-

ser coverts with subtriangular terminal shaft spots of buff; hind neck,

sides of neck, and sides of head much paler and duller, somewhat

streaked with dark brown or blackish (the sides of head particularly)

;

lower parts much paler—white, heavily streaked with dark earthy

brown, this color very little rufescent on foreneck, the streaks some-

times nearly or quite absent on the median line, especially of throat,

chin, and anal region; bill of a lighter color than in the adult, mostly

dull greenish, with only the culmen dusky, the mandible largely

Ught yellowish ; legs and feet dull greenish yellow or ohvaceous. From
this plumage the bhd passes gradually into the adult condition,

obtaining its full livery, under normal conditions, apparently by

ihe first breeding season. Birds not quite fully adult are paler

below than when in complete plumage; the neck is more reddish

or fulvescent, and paler; the upper surface of body has more

rusty edgings and a less glaucous bluish cast ; the wings have darker

and more rusty edgings. Immatures are apparently often smaller

than adults, though many in the above described juvenal plumage are

of full adult dimensions.

Seasonal differences in color are usually slight, and consist mostly

in the slightly paler neck, and lighter, duller, more bluish upper parts

of worn summer specimens. Individual color variation, on the other

hand, is, in apparently all the forms of the species, considerable. It

consists chiefly in the depth of shade of the gray on the posterior

lower parts; the dark streaking on throat and breast, which in some
specimens is broad and distinct, in others almost absent, in some light

brown, in others black; the color of the posterior upper parts, which

See p. 562. a See p. 549.
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in some examples is dull oily green, in others decidedly bluish vdih

a glaucous bloom; also in the depth and shade of the chestnut, ma-
roon, or fulvous of the neck and sides of the head.

The characters which separate tlio various subspecies are largely

differences of size, and of the colors of the hind neck, sides of the

head, and of the entire lower surface. The color differences of

pileum, back, wings, and tail are of very little value in diagnoses,

since these are duo chiefly to ago, season, or individual variation.

The names of colors used in my descriptions are based on Mr. Robert
Ridgway's Nomenclature of Colors.*

All the measurements in this pai)er are in millimeters. The spec-

imens used in the average measurements under each subspecie.-, and
which form the basis of comparison, are, just as far as possible, from
typical specimens; that is, from examples representing the best dif-

ferentiation. In the tables of detailed measurements all the speci-

mens used in the diagnostic averages are indicated by a minuscule;

and all other than adult birds are noted. The various dimensions of

which use is made in the following pages have been taken as follows:

Length of wing.—Measured in a straight line from the bend of the

closed wing to the end of the longest primary with these feathers in

their natural position; that is, not straightened.

Length of tail.—Taken with dividers from the point of insertion of

the middle rectrices to the tip of the longest.

Exposed culmen.—Measured in a straight line from the beginning

of the feathers on the culmen to the tip of the maxilla; that is, the

chord of the exposed culmen.

Height of hill.—The distance in a straight line from the base of the

exposed culmen to the nearest point on the ramus of the mandible.

Length of tarsus.—A straight hne from the center of the heel joint

on the posterior side to the middle of the joint between the metatar-

sus and the middle toe on the anterior side.

Middle toe.—Measured along the upper side from the middle of the

joint between the metatarsus and the middle toe to the base of the

uncovered claw.

BUTORTOES VIRESCENS VIRESCENS (Linnaeus).

[Ardea] virescens Linn^us, Syst. Nat., ed. 10, vol. 1, 1758, p. 144 (America)

(based on "Ardea etellaris niinima," Catesby, Nat. Hist. Carolina, Florida,

and Bahama Islands, vol. 1, 1731, p. 80, pi. 80 [Virginia and Carolinji]).

Ardea chloroptura Boddaert, Tabl. Planch. Enlum., 1783, p. 54 (based on
"Crabier de la Louisiane," Daubenton, Planch. Enlum., No. 909; and
"Crabier roux a t§te et queue vertes," Buffon, Hist. Nat. des Oiseaux

[ed. Deux Ponta], vol. 14, p. 146; orig. ed., vol. 7, 1780, p. 407 [Louisiana]).

[Ardea] ludoviciana Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 630 (based on

"Crabier roux ^ t§te et queue vertes," Buffon, Hist. Nat. dos Oiseaux,

vol. 7, 1780, p. 407; "Crabier de la Louisiane," Daubenton, Planch.

Enlum., No. 909; "Louisiane Heron," Pennant, Arctic Zool., vol. 2, 1785,

p. 448, No. 350; and "Louisiane Heron," L.\tha.\i, Gen. Synopsis Birds,

vol. 3, pt. 1, 1785, p. 81, No. 47) (Louisiana).

> Rldgway, Nomenclature of Colors for Natiirallsts, Boston, 1886.
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Chars, suhsp.—Size rather large; colors of neck dark and purplish;

lower parts dark.

Description.—Adult male, No. 222010, U.S.N.M.; I'On Swamp,
Christchurch Parish, South Carolina, April 26, 1911 ; Dr. E. A. Mearns;

original number, 19115. Pileum, occipital crest, postocular region, and

a short subauricular streak, deep, glossy bottle green; malar stripe

cream buff; submalar stripe purplish maroon mixed with blackish;

cheeks, auriculars, sides and back of neck, purplish maroon, somewhat

more rufescent anteriorly, paler and somewhat glaucous posteriorly;

upper surface of body deep bottle green, somewhat glossy, the long,

pointed, plume-like feathers of back and scapulars glaucous and some-

what bluish; wings fuscous, the primaries and outer secondaries dull

dark greenish-blue slate color, the innermost primaries and outei'most

secondaries narrowly tipped with white; tertials, outer webs of inner

secondaries, with greater, median, and lesser wing-coverts, dark,

glossy bottle green, the tertials pointed but not plume-like; the outer

scapulars on exterior webs and the first rows of lesser wing-coverts

margined all around rather narrowly with tawny ochraceous, the

other rows and median coverts with buff, the greater coverts and

outer webs of tertials and innermost secondaries with white; tail dull,

dark, grayish blue-green; chin and middle of upper throat creamy

white, streaked medially with dark blackish brown, sparingly on the

former, heavily on the latter; jugulum purplish maroon, conspicu-

ously streaked medially with creamy white and dark brown; breast,

abdomen, sides, crissum, and axillars, slate gray, with a slight brownish

tinge, the longest feathers of under tail-coverts with darker centei-s

and paler margins; thighs rufescent; lining of wing slate gray, the

feathers margined with buff, the edge of wing broadly buffy white.

" Bill deep black, the lower mandible sometimes partly yellowish

or greenish; lores and orbits varying from olive-green to bright

yellow; iris gamboge yellow; legs and feet olive green or olive yellow,

the scutellse more greenish; claws horn-color" (Ridgway).

Measurements.—Total length (in flesh), 394-490 mm.; extent of

wing, 521-711; weight, 6.25-7.50 ounces.

Male:^ Wing, 176-188 (average, 181.1) mm.; tail, 61.5-71 (66.5);

exposed culmen, 58-69 (60.9); height of bill at base, 11-13 (12.1);

tarsus, 51-57 (53) ; middle toe, 44.3-48.5 (45.0).

Female:^ Wing, 170-183.5 (175.1) mm.; tail, 58.5-74.5 (65.5);

exposed culmen, 56-62.5 (59.8) ; height of bill at base, 9.0-12.8 (11.7)

;

tarsus, 48-55 (51.2); middle toe, 44-49 (45.7).

Type-locality.—Coast of South Carolina.^

1 Fourteen specimens, from Peimsylvania, New Jersey, Maryland, Virginia, the District of Columbia,

and Kansas.
2 Tliirteen specimens, from New York.New Jersey, Pennsylvania, Maryland, Virginia, Indiana, Missouri,

and Kansas.

3 Here for the first time definitely fixed.
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Geographical distribution.—Southeastern North America, most of

Mexico, and northern Central America: north to Prospect, central

Nova Scotia; St. John, southern New Brunswick; Calais and Pitts-

field, southern Maine; Montreal, southern Quebec; Ottawa, Guelph,

and Neebish Island, southern Ontario; Grand Rapids, southern Mich-

igan; Sturgeon Bay and Kelley Brook, northern Wisconsin; Minne-

apolis, central Minnesota; and Fort Sisseton, northeastern South

Dakota; west to Fort Sisseton, eastern South Dakota; Nehgh and

Gibbon, eastern Nebraska; western Kansas; Fort Reno and Chat-

tanooga, central Oklahoma; Pecos City and Fort Stockton, western

Texas; casually to Loveland, central Colorado, and Rinconada,

northern New Mexico;^ Tampico, eastern Tamaulipas; Isla de los

Frijoles, and Rivera, eastern Vera Cruz; San Mateo, near City of

Mexico, Mexico; and western Mexico (from Patzcuaro, western

Michoacan, and Ocotlah, eastern Jahsco) to the Pacific coast north

as far as Mazatlan, southern Sinaloa; south to the Dry Tortugas,

Florida; the Gulf coast of the United States, from Florida to Browns-
ville, Texas; the Pacific coast of southern Mexico, at Manzanillo

(CoUma), Papayo, (Guerrero), and Tonala, (Cliiapas) ; Chiapam
(=Champerico) and Duenas, southern Guatemala; Omoa and Ceiba,

northern Honduras; east to Ceiba, Honduras, and the eastern coasts

of British Honduras, Yucatan, Mexico, the United States, and Nova
Scotia. Winters chiefly in Honduras, Guatemala, central and

southern Mexico, Florida, and the Bermuda Islands. Accidental at

Fajardo, Porto Rico,

Throughout the wide range of this form there is surprisingly lit-

tle geographical variation, and no further subspecific subdivision

seems advisable, at least with present material. Birds from the

northeastern United States represent the extreme differentiation of

Butorides virescens mrescens, with which those from South Carolina,

the tj^e-locality, seem to be in all respects practically identical.

Breeding birds from the mainland of Florida, from southern Ala-

bama, southern ^Mississippi, and southern Texas are absolutely indis-

tinguishable in color from examples taken in New York and Penn-
sylvania; but in size they average very shghtly smaller. Specimens
of a considerable series from the islands of the Dry Tortugas, Florida,

off the southern end of the Florida peninsula, are scarcely smaller than

those from the Florida mainland, but are mostly less bluish or glaucous

green above; which difference, however, seems not to be of geographi-

cal significance, since it occurs more or less as an individual variation

throughout the entire range of the species.

From southern Tamaulipas to Tabasco, along the eastern coast of

Mexico, occur some birds which are darker than those of usual colors

from the eastern United States; and which are, in the males, about

> M. Surber, spring (April to June), 1904, one seen.
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the size of Florida birds, in the females averaging smaller than

Florida females. These differences, however, seem too slight and

unsatisfactory for siibspecific recognition, because there are alto-

gether too many individuals in each of these two series that are

inseparable from individuals in the other. Furthermore, the resi-

dent birds of western Mexico, north along the coast as far, at least,

as San Bias, Tepic, are, although averaging almost unappreciably

paler below, practically the same, so far as we can discover, as those

of New England; and the same is true of specimens available from
southern Mexico, including Yucatan, from Guatemala, British Hon-
duras, and Honduras. In size of both male and female, the birds

from these Mexican and Central American localities are identical

with those from Florida. The birds of all these locahties, from

Florida to Texas, Mexico, Guatemala, and Honduras, are seen to

be really intermediate in size between Butorides virescens virescens

and the Panama race hereinafter separated as Butorides virescens

hypernotius;''^ and upon size (which is the only diagnostic charac-

ter separating these two races) might with propriety be called

either B. v. virescens or B. v. Jiypernotius; yet owing to the interrup-

tion of range, at least in western Nicaragua, caused by Butorides

virescens mesatus,^ they are seemingly better referred to the northern

Butorides virescens virescens, at least until the status of the bird

from eastern Nicaragua be determined. The identity of the form
occurring on Ruatan Island, Honduras,^ and Cozumel Island, Yuca-
tan,^ is somewhat doubtful, as we have seen no specimens from
either locahty, but the bird probably is that of the adjacent coast,

that is, Butorides virescens virescens. The differences of size in vari-

ous parts of the range of this subspecies may be readily appreciated

from the following table of average measurements

:

Localities. Wing.
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An examination of these measurements discloses a curious rela-

tive difference between the sexes in different geographic areas: In

the northeastern United States the females average smaller than the

males; on the Florida mainland they are equal in size; in eastern

Mexico they are decidedl}'' smaller; and in western Mexico they are,

if the sex determinations be reliable, as is probable, somewhat larger.

In the northern part of its range, Butorides virescens virescens is

only a summer resident, but in Florida, central and southern Mexico,

Guatemala, Honduras, and British Honduras, it remains throughout

the year. In central Florida it has been found breeding as early as

April 4.

In the Bermuda Islands it appears only in winter and the seasons

of migration, and, therefore, so far as known, does not breed. It

does not regularly visit the West India Islands, the only record there

being a single, apparently accidental, individual (No. 169016, U.S.

N.M.) obtained by :Mr. A. B. Baker, February 16, 1899, at Fajardo,

Porto Rico.

The green heron of the eastern United States was first described

by Linnaeus as Ardea virescens,^ from "America," with the following

diagnosis: "A[rdeal occipite subcristato, dorso viridi, pectore rufes-

cente." His account was based on the "Ardea steUaris minor" of

Sloane;^ the "Ardea steUaris minor" of Ray;^ and the "Ardea stel-

laris minima" of Catesb}^.* The descriptions of Sloane and Ray,
however, apply, without much doubt, exclusively to Ixobrychiis exilis,

but Catesby's bird is the green heron, from "Virginia and Carohna."

Since Linnaeus' diagnosis fits only the green heron, the name
Ardea virescens should properly belong to that bird alone, notwith-

standing the compositeness of the whole account. This makes Cates-

by's description ^ the sole basis of the name, and since most of his

birds came from the coast of South Carolina, it seems best to restrict

the type-locaht}^ to that region, as I have done above. ^ Two other

names, Ardea cJdoroptura Boddaert ' and Ardea ludovidana Gme-
lin,* were founded on the bird from Louisiana, and, therefore, must
be considered synonj^ms of Butorides virescens virescens.

Of this form 299 specimens have been examined, from the follow-

ing localities, breeding records being indicated by an asterisk:

Alabama.—^^lobile Bay;* Stevenson;* Montgomer}';* Dothan.*

Connecticut.—Stamford.
District of Columbia.—Woodley Lane ;* Washington,-* Little River.*

1 Syst. Nat., ed. 10, vol. 1, 1758, p. 144.

2 Voyage to Islands of Madera, Barbadoes, Nieves, St. Christophers, and Jamaica, with natOTBl history

of those islands (=Natiira! History of Jamaica), vol. 2, 1725, p. 315.

» Syn. Meth. Avium et Pisciimi, 1713, p. 1S9, No. 2 [lege No. 4].

* Nat. H:st. Carolina, Florida, and Bahama Islands, vol. 1 , 1731, p. 80, pi. SO.

» Loc. clt.

•Seep. 534.

» Tabl. Planch. F.nliim., 178:5, p. 54.

•* gyst. Nat., vol. 1, pt. 2, 1789, p. 630.
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Florida.—Clearwater;* Tampa;* Thonotosassa (February 15);

Alligator Bluff, Kissimmee River;* Lone Cabbage Palm, Kissimmee
River;* Lake Kissimmee; Kissimmee; Fort Gardner (Kissimmee

River); Lake Harney; Big Lake George; Hernando County (Janu-

ary); Tarpon Springs;* Dry Tortugas;* Micco (January 17); eastern

peninsula, opposite Micco;* Florida Creek (February 22); Suwanee
River; Suwanee River, Lafayette County; New Smyrna;* Amelia

Island;* Eau Gallic (January 20, February 24); Fenholloway River;

northern Brevard County.

Georgia.—^Young Harris;* Nashville.

Illinois.—^Mount Carmel; Rockland.

Indiana.—Vincennes;* English Lake*
Iowa.—Winnebago County;* Lake Mills; Van Buren County, 5

miles northwest of Hillsboro.*

Kansas.—Western Kansas; Salt Creek;* Topeka.*

Maryland.—Laurel;* Cornfield Harbor;* Pmey Point;* Washing-

ton Grove;* Frederick;* Hagerstown;* Kensington; Jefferson.

Massachusetts.—Hadley;* Melrose; Barnstable County;* Cam-
bridge;* Concord.

Minnesota.—Fort Snelling.*

Mississippi.—Bay St. Louis.

Missouri.—Charleston;* Monteer (Shannon County).*

New HampsThire.—Hollis.*

New Jersey.—Princeton; Cape May; Beach Haven; Seven Mile

Beach;* Haddonfield;* Squam Beach;* Plainfield;* Basking Ridge;

Bound Brook; Orange;* Mount Ephraim,*

New Yorlc.—Oyster Bay;* Peterboro;* Hastings-on-Hudson;*

Millers Place (Long Island) ;* Yonkers; Mount Hope;* Long Island

City;* Shelter Island;* New York City;* Speonk; Bay Shore (Long

Island);* Katonah;* Amityville;* Bath Beach (Long Island);*

Alder Creek;* Princes Bay (Staten Island);* Pleasant Valley

(Dutchess County); Good Ground (Long Island);* Mount Sinai

(Long Island).*

North Carolina.—Bogue Bank; Fort Macon;* Hatteras.*

Ohio.—New Holland;* Berlin Heights.*

OTdahoma.—Sans Bois (Choctaw Country)

,

Pennsylvania.—Landisville;* Bristol;* McKees Gap;* Holmes-

burg (Philadelphia);* Chestnut HiU (Philadelphia);* Chester

County;* Moscow (Lackawanna County);* Carlisle; Erie; Marple

(Delaware County).*

Rhode Island.—Chepachet; Middletown; Pawtucket.*

South Carolina.—Porcher's Bluff (Christchurch Parish);* I'On

Swamp (Cliristchurch Parish);* Wayne's Place (Christchurch

Parish) .*

Tennessee.—Strawberry Plains.*
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Texas.—Eagle Pass; Lee County;* Hidalgo;* Fort Stockton;*

Ingram;* Pecos City;* Mouth of Pecos River; Brownsville;*

Lomita*
Virginia.—Smiths Island;* Four Mile Run; Arlington;* Mat-

thews County.*

Chiapas.—Comitan; Tonala.*

Colima.—Manzanillo.

Querrero.—Papayo.

Jalisco.—Ocotlan.

Mexico (State).—San Mateo.

MicJioacan.—Patzcuaro.*

Tabasco.—Montecristo.

Tamaulipas.—Alta Mira;* Tampico.

Tepic.—San Bias*

Vera Oruz.—Boca del Rio;* Orizaba; Plan del Rio; Mirador;

Rivera; 15 miles south of Rivera; 75 miles south of Rivera; Isla de
los Frijoles.

Yucatan.—Puerto Morelos.

British Honduras.—Belize *

Ouatemala.—Choctun (Vera Paz).

Honduras.—Ceiba.

Porto Rico.—Fajardo.

Measurements of specimens of Butorides virescens virescens.

Museum and No.

A.N. S. Phlla.,4fK592»

H. W. Fowler, 1031 '

.

H. W. Fowler, 1290 1
.

,

A.N. S. Phila., 57339 »,

A.N. S. Phila.,573401,
A.N. S. Phila., 35958'.

U.S.N. M., 176377 >..

U.S.N.M., 133315'..

U.S.N.M., 158049'..

U.S.N.M., 121371'..

U.S.N. M., 121372'..
U.S.N. M., 212871'..

U.S.N. M., 212872'..
U.S.N. M., 7008'....

U.S.N.M., 141466...

U.S.N.M., 207803...

U.S.N.M., 176843...

Sex.

Male...

..do....

...do....

...do....

...do...

...do....

...do....

...do....

...do....

...do....

...do....

...do....

...do....

...do....

Male,
Juvenal
Male...

Locality.

Chester Co.,

Bristol,
Bucks Co.,
Pa.

do
Landisvllle,
Pa.

do
Mount Eph-
raim, N.J.

Laurel, Md .

.

Cornfield
Harbor, Md.
W o o d 1 e y
Lane, D. C.

Washington,
D. C.

do
Smiths Is-
land, Va.

do
Salt Creek,
Kans.
Bay St. Lou-
is. Miss.

Mobile Bay,
Ala.
Alligator
Bluff, Kls-
s I ra m e e

Itlver, Fla.

Date.

May 12,1891

Nov. 26, 1895

Apr. 15,1897
Apr. 16,1897

Aug. 20, 1895
May 9, 1883

May 13,1889
July 20,1894

Aug. 22, 1897

May 4, 1888

May 6,1887
May 13,1910

do
May 28,18,57

Aug. 29, 1890

May 12,1911

Apr. 26.1901

Collector.

H.Garrett..

W. Hall....

F.F.Cartledge
F. G. Meyers.

J. M. Trout .

.

S. N. Rhoads.

R. Ridgway..
do

G.G.Hubbard

C.W.Rich.
mond.

do
E. A. Meams.

do
W.S.Wood..

C. S. Brimley.

A. H. HoweU.

E. \. Meams.

1! P'°S

mm mm\mm mm mm mm

8h ^

183.0 68.0 59.012.5

180.0 65.0 58.011.0

182. Go.

183.0i7I.

179.0'66.

179.0,66.

182.0 70.

183.0|66.

188.0 69.

176. 67.

61.5 12.

0!61.513.

61.0 12.

0.60.5,12.

62.012.
0.69.012.

55.0 48.0

52.5 48.5

54.0(45.0
53.0:47.0

52.0 45.0
51.5 46.5

60.012.

5 58.0,12.

178. 0'65. 0161.0 12.

178.0,61.

182.0'63.

182. 0,68.

176.0

173.0

58.0111.

61.0,13.

55.0'47.0

52.0.46.0

51.0 47.0

51.5,45.0

o'51. 8144.3

0,.53.0|47.5

5'52.5'45.0

0,57. 048.

60.0'll.5i51.5

02.011.

6L011

. 5 49.

5

.5 49.5

44.5

44.5

41.0

> Used In measurement averages on p. 534.
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Measurements of specimens of Butorides virescens virescens—Continued.

Museum and No. Sex. Locality. Date. Collector.

U.S.N.M., 176751.

U.S.N.M., 176842.
U.S.N.M., 175626.

U.S.N.M., 77293

U.S.N.M., 152906....

U.S.N.M., 162576....

A.N. S. Phila., 27027

Am. Mus.N.H., 49832

Am. Mus
Am. Mus.
Am. Mus.
Am. Mus
Am. Mus
Am. Mus
Am. Mus
Am. Mus
Am. Mus
Am. Mus.
Am. Mus.
Am. Mus.
U.S.N.M,

N.H., 49834
N.H., 49836
N.H., 49842
N.H., 49847
N.H., 49843
N.H., 49846
N.H., 49844
N.H., 49840
N.H., 49837
N.H., 49839
N.H., 49845
N.H., 79750

, 141463

U.S.N.M., 141464.
U.S.N.M., 193616.

J. Dwight, 24629

U.S.N.M., 157360

U.S.N.M., 141547

U.S.N.M., 185416

U.S.N.M., 141545

E.A.andO.Bangs,10538

U.S.N.M., 109016...

U.S.N.M., 1724361..

Am. Mus. N. H., 36225 •

Am. Mus. N. H., 64827

1

Am. Mus.N.H., 1048831

Am. Mus.N.H., 607361
U.S.N.M., 1312011

A.N. S. Phila., 337311.

A. N. S. Phila., 46393 1.

U.S.N.M., 1763761
U.S.N.M., 2127181

Male

.do.

.do.

.do.

.do.

.do.

.do.

.do.

.do.

.do-

.do.

.do.
do.
.do.
.do.
.do.
.do.
.do.
.do.
.do.

.do.

.do.

.do.

...do

...do

...do

...do

...do

...do

...do

Female..

...do

...do

...do

...do
[Female]

Female..

...do

...do

...do

Lone Cab-
bage Palm,
Kassimmee
River, Fla.

do
Lake Kis-
s imme e,
Fla.
Hernando
County, Fla,

Lake Har-
ney, Fla.
B i g L a k e

George, Fla.
Tarpon
Springs,Fla,
Dry Tortu-
gas, Fla.

do
...do
...do
...do
...do
...do
...do
...do
...do
...do

do
Hidalgo,Tex.
Brownsville,
Tex.

....do
Tampi co

,

Tamauli-
pas, Mex.

Boca del
Rio, Vera
Cruz, Mex.
San Bias

,

Tepic, Mex.

ManzaniUo,
C 1 ima,
Mex.
P ap a y ,

Guerrero,
Mex.

Tonila, Chia-
pas, Mex.

Ceiba, Hon-
duras.
F a j ardo,
Porto Rico.

Peterboro,
N. Y.

Bath Beach,
Long Is-
land, N. Y.
Long Island
City, N. Y.
Bay Shore,
n;y.

Orange,N.J.

.

Prince ton,
N.J.

Marple, Dela-
ware Co.,

Pa.
Chester Co.,
Pa,

Laurel, Md..
Smiths Is-

land, Va.

Apr. 5, 1901

do
Mar. 27,1901

Mar. 29,1877

Mar. 21,1896

Mar. 26,1886

Apr. 18,1891

Apr. 13,1890

do
Apr. 14,1890
Apr. 16,1890
Apr. 20, 1890
Apr. 22, 1890

do
Apr. 24, 1890
Apr. 29, 1890
Apr. 30,1890
May 1,1890
Apr. 22, 1890
May 24,1889
Aug. 1,1891

July 19,1891
.A.pr. 10,1904

June 15, 1897

June 8,1897

Feb. 8,1892

Apr. 6,1903

Aug. 3,1895

Jan. 14,1902

Feb. 10,1899

July 7, 1900

Aug. 6,1889

May 5, 1888

June 15, 1909

May 2, 1894
Spring, 1SS2

May 4, 1880

May 14,1890

May 7, 1889
May 20,1910

E..\.Meams.

....do..

....do..

mm
180.0

191.0
175.0

mm
68.0

72.0
63.0

J.A.Mason... 179.0 70.0

J. C.IngersoU 183.0 69.0

177.0 68.5E. M. Has-
brouck.

S. N. Rhoads.

F. S. Good-
man.

do
do
do
do
do
do
do
do
do
do
do

W." Lloyd.".'.'!

do
S. E. Piper,
C. Sheldon,
and L. C.
Sanford.

P. M. Shu-
feldt.

E. W. Nelson
and E. A.
Goldman.

do

....do.

do

W.W.Brown,
jr.

A. B. Baker..

G. S. MUler,jr.

W. Dutcher..

H. C. Raven .

I. N.Travis, jr.

G. S. Nicholas

S. N. Rhoads.

H. Garrett ...

R. Ridgway.

.

J. H. Riley...

18L5 69.0

182.5 71.5

171.5 65
181.5|71

179.0
172.0
179.0
176.0
178.0
175.0
175.0
174.0
183.0
180.0
179.0

177.0
180.0

178.0

175.0

172.0

179.0

181.0

174.0

179.0

67.0
69.5

63.5

65.5

61.0

65.0

66.5

67.0

66.5

172.0 67.0

176.0 68.0

173.5 68.0

183.0 70.0

183.5:64.5
171. 59.

172. 62.

5

172.0 62.0

174. 68.

175.0 64.0

mm
6L0

66.0
62.0

61.0

61.5

59.0

63.0

55.0

59.5
58.0
55.0
59.8
59.0
62.0
65.0
63.2
60.5
58.5
62.0
65.0
63.0

6L5
58.0

56.0

64.0

61.3

62.5

65.0

59.5

60.0

60.0

59.0

60.0

62.5

61.5
57.5

60.5

62.0

61.0
56.0

mm
10.0

ILO
n.o

n.o

12.0

n.o

13.0

11.0

11.5

n.5

12.0

11.8

12.0

12.0

12.0

11.5

mm
52.5

54.0
53.0

53.0

5L0

49.0

50.5

47.2

51.0
50.3
48.0
49.5
49.8
52.0
50.0
50.5
52.0
53.5
52.5
51.0
50.0

55.5
53.0

mm
42.5

47.0
45.5

45.0

48.5

44.5

47.0

4L0

44.5
45.5
45.3
44.0
46.5
47.0
49.5
45.5
47.5
45.0
47.5
43.0
42.5

44.5
44.5

48.5

53.0

53.0

53.0

53.0

51.0

11.5 49.0

II.5I5I.5

12.0 51.0

12.0 51.0

11.5 49.5

12.s!51.5
9. 0l48.

12.0 52.0

11.0 50.0

12. 53.

12.0 50.0

45.0

46.5

45.0

46.5

45.0

41.0

42.5

45.5

44.0

45.0

45.0

46.5
45.5

45.0

44.0

44.0
49.0

1 Used In measurement averages on p. 634.
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Measurements of specimens of Bulorides virescens virescens—Continued

.

Museum and No.

U.8.N.M., 118433 <.

M. C. Z., 42583'...

M.C.Z., 15227'...

U.S.N.M., 207855..

U.8.N.M., 176841..

U.S.N.M., 176845.

U.8.N.M., 176752.

U.S.N. M., 17684^
Am. Mus.N.H., 99480.

Am. Mus.X.H., 20830.

J. Dwighl, 13375

J. Dwight, 16290

Am. Mus.N.H., 49838.

Am. Mus.N.H., 49833.

Am. MUS.N.H., 79748.

Am. Mus.N.H., 79752.

U.S.N.M., 193612

U.S.N. M., 193615

U.S.N. M., 193013
U.S.N.M., 193614
U.S.N.M., 193617

U.S.N.M., 166354

U.S.N.M., 185420

U.S.N.M., 193841

J. Dwight, 24009

A. N. S. Phila., 26034 .

U.S.N.M., 4154

U.S.N.M., 130317.
U.S.N.M., 130315.
U.S.N.M., 13aU9.
U.S.N.M., 130318.
U.S.N. M., 28068..

Se.\.

Female

..do....

..do....

..do....

..do....

..do...

..do...

...do....

...do....

...do....

...do....

...do....

m

Female.
...do....

...do....

..do.

..do.

..do.

..do.

...do

...do

...do

...do

M.C.Z., 31778.

Locality.

VIneennes,
Ind.

Charleston,
Mo.
T p e k a

,

Kaus.
Dothan. Ala.
Alligator
Bluff, Kis-
s i m m e e

River, Fla.
do

Lone Cab-
bage Palm,
Kisslmmee
River, fla.

do
FenhoUoway
River, Fla.

Kjissimmee,
Fla.

Northern,
Brevard Co.
Fla.
Amelia Is-

land, Fla.
Dry Tortu-
gas, Fla.

...do
Lomita.Tex.
A 1 1 a Mira,
Tamauli-
pas, Mex.

75 miles south
of Rivera,
Vera Cruz,
Mex.

Rivera, Vera
Cruz, Mex.

do
do

Isla de los
F rijoles,
Vera Cruz,
Mex.

Montecristo,
Tabasco,
Mex.

Papayo, Gu-
errero, Mex.

C omi tan,
C hiapas.
Mex.
San Bias,
Tepic,Mex.
Winnebago
County,
Iowa.

Brownsville,
Tex.

Yucatan
do
do
do

Date.

May 5, 1890

May 12,1879

May 22,1871

June 6,1911
Apr. 26,1901

Apr. 8, 1901

Apr. 6, 1901

Apr. 4, 1901

Mar. 20, 1907

Nov. 18, 1883

Mar. 23,1905

Mar. 24,190(5

Apr. 11,1890

Apr. 19,1890
July 9. 1880
May 17,1888

Apr. 17,1904

Apr. 13,1904

do
Apr. 27,1904
Apr. 20,1904

May 7, 1900

Apr. 20, 1903

Mar. 29,1904

Apr. 8,1909

Aug. 15, 1881

M ir ad or

,

Vera Cruz,
Mex.
Orizaba,
Vera Cruz,
Mex.

Collector.

R. Rldgway.

W. S. Bryant

A. H. HoweU
E. A. Meams

....do

....do

do
F. M. Chap-
man.

C. J. Maynard

W.W. Worth-
ington.

do

F. S. Good-
man.

do

S. E. Piper,
C. Sheldon,
and L. C.

Sanford.
do

do
do
do

E. W. Nelson
and E. A.
Goldman.
....do

do

P. I. Osbum.

W. L. Abbott.

S. Van \11et. . 172. 68. 5 60.

vntn

176.0

170.0

178.0

184.5
178.0

5!^ S

mm mm mm
66.0 62.0,12.0

58.5 56.012.3

r4. 5 59. 5 12.

8

ro. 0:62.0' 11.0

mm mm
52.0 45.5

50.5'47.0

55.0 48.0

52.0' 44.

5

65.0 64.011.0,52.0 46.6

176.0 65.0 64.0
175.0 65.0 59.0

65.0
65.0

68.5

67.5

59.0
61.0

63.0

62.0

175.0
174.0

185.0

170.5

184.0

161.0

100.0 61. 0'58.0

103.0,02.0,60.0
160.0 63. OJ60.0

174.0 66.0 63.0

71. 58.

5

61.0 58.5

168.0 58.0,04.0

103. 59. 58.

109.0 07.0 01.0
100.5 00.0 50.0

177.0 62.0

180.0 66.0

180.0

183.0

67.0

67.5

58.5

64.0

00.5

G.F.Gaumer.' 177.0102.

do 171. 5 (.3.

do 109.5,02.

do 171.062.
C. Sartorius.. 171.0,63.

5 02.0

0,00.0
5 02.5
0'60.5

5;58.5

P. M« Toro... 175.063.061.0

11.0
11.5

10.5

11.8

12.2

11.5

50.0
51.5

51.0
55. 0145.

5

51.5

49.5

11.0 50.5

11.0 49.5

11.3148.0

11.348.8
12.0149.0

11.9 51.5

12.3 51.0

11.5^7.0
12. 52.

11.5 47.5

48.0

52.5

12. 53.

12.0 52.5

12.0 50.5

11.051.0
11.5 40.5
12.2 53.0
12.0
10.5

47.0
51.0

53.0

44.0
44.5

45.0

44.5

43.5

44.5

45.0

43.0
43.5
46.0

45.0

44.0

43.0
44.0
42.5

39.0

44.5

46.0

44.5

44.5

46.0
45.0
48.5
44.0
43.0

47.0

' Used In measurement averages on p. 534.
» "Male" on the label of the specimen, but this is probably wrong.
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BUTORIDES VIRESCENS FRAZARI (Brewster).

Ardea virescens frazari Brewster, Auk, vol. 5, January, 1888, p. 83 (La Paz,

Lower California).

Chars, suhsp.—Resembling Butorides virescens virescens, but hind

neck, sides of neck, and foreneck, darker, more purplish, less maroon;

breast and posterior lower parts darker; edgings of superior wing-

coverts darker; upper surface of body averaging duller and more

deeply colored; average size yery slightly greater.

Measurements.—Male:^ Wing, 176-189 (average, 183.2) mm.; tail,

63-72.5 (69.2); exposed culmen, 60.5-66.5 (63.7); height of bill at

base, 11-13.5 (12.3); tarsus, 51-58 (53.8); middle toe, 44-48.5 (47.3).

Female:^ Wing, 176.5-182.5 (180.0); taU, 66.5-73.5 (70.0);

exposed culmen, 62.5-66.5 (64.9) ; height of bill at base, 12-13 (12.5);

tarsus, 51-56 (52.9); middle toe, 46-47.5 (46.8).

Type-locality.—La Paz, Lower California, Mexico. ^

GeograpTiical distribution.—Southern and central Ijower California:

south to La Paz, southern Lower California; and north to San

Ignacio, central Lower California.

The Juvenal plumage is very deeply colored, particularly on the

lower parts, and differs from the corresponding stage of Butorides

virescens virescens in its darker hind neck, foreneck, sides of neck, and

streaks of lower parts.

In the series of adults examined the colors are very uniform. The
female averages somewhat smaller than the male. This race occupies

a restricted area in southern and central Lower California, where it is

apparently resident throughout the year. Its center of distribution

appears to be the vicinity of La Paz Bay, but it has occurred as far

north as San Ignacio, in the central portion of the penmsula (north

and south); and a smgle adult male from the latter locality (No.

196339, U.S.N.M.), taken October 11, 1905, by Messrs. E. W. Nelson

and E. A. Goldman, is practically typical.

Fourteen specimens examined, from the localities below, breeding

records being indicated by an asterisk:

Lower California.—La Paz;* San Ignacio; San Jose Island;*

Puerto Balandra.
-"""""—" ~~~—

~

" ~
1 Ten specimens, from southern Lower California.

2 Four specimens from southern Lower California.
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Measurements of specimens of Butorides virescens frazari.

Museum and number.

U.S.N.M., 197889 '

Sex.

Male,
juvenal.

U.S.N.M., 1978901 Male...,
U.S.N.M., 197892 » 1 . . .do
U.S.N.M.,]97S93> !...do

...do....

...do

...do

...do...

...do....

U.S.N.M., H)7Sf|4i.

U.S.N.M., l<)7S%i

U.S.N.M., iyti.«9i

U.S.N.M., 1126OTI

E. A. and O. Bangs,
20283. >

E. A. and O. Bangs,
20281.1

U.S.N.M., 1978911

...do....

Female

,

U.S.N.M., 19789,5 > do
U.S.N. M., 197888' .. ..[... do
E. A. and O. Bangs, ...do

20282.«

Locality.

La Paz >.

do
do
do
do
do

San Ignacio'
La Paz J

do

San Jose Is-

land."
La Paz»

do
do

Puerto Ba-
landra.'

Feb. 5, 1906

do
Feb. 15,1906
Feb. 16,1906

do
Feb. 18,1906
Oct. 11,1905
Feb. 14,1887
Mar. 2,1908

June 19,1908

Feb. 15,1906

Feb. 17,1906
Feb. 5,19n<)

May 18,1908

Collector.

E. W. Nel
son and E
A. Goldman.

do
do
do
do
do
do

M. A. Frazar
W.W.Brown.

..^do

mm
176.0

189.0
189.0
IKLO
1S2.0

189.0

178.0
is.i.n

mm mm
63. (a. 5

mm mm'mm
12.0 54.0 48.0

71.5
71.0
72.5
70.5

64.5
64. 5i

60.5
63.3

2. 66.

5

65.0 61.0
66.0l63.5

lS0.0 71.0f>6.2

182.5 69.0 63.5

179.0,66.5 5.5

176.5 70.5 62.5

12. 5 54.

12. 5 54.

12. 5152.

11.0,55.

12.8-52.

11.5 53.

12.o!.5H.

12.3 54.

13. 5 5L 47.0

12.8E. W. Nel-
son and E.
.\. Goldman.

do
do 182. 5 73. 5:65. 12.

W. W. Brown, 182. 69. 5l65. 5 12.

jr.
...

13.0

48.5
0148.0
54.5.0

48.

47.5
5 44.0
48.

5

48.0

56.0 46.fi

53.046.0
.51.5 47.0
51.0,47.5

BUTORIDES VIRESCENS ANTHONYI (Meams).

Ardea virescens anthonyi Mearns, Auk, vol. 12, July, 1895, p. 257 (Seven Welle,

Lower California).

Chars, suhsp.—Similar to Butorides virescens virescens, but much
larger; posterior lower parts much paler; foreneck more cinna-

momeous or fulvescent; upper surface of body and hind neck lighter,

the green of body duller, the chestnut of neck more fulvescent.

Measurements.—Male: ^ Wing, 186-202 (average, 196) mm.; tail,

67-79 (72.8); exposed culmen, 57.8-64 (61.0); height of bill at base,

11-13.5 (12.3); tarsus, 51-56.5 (53.9); middle toe, 43.5-49 (47.7).

Female:* Wing, 180-196 (189.7) mm.; tail, 63-74.5 (69.6); ex-

posed culmen, 57-62 (60.2); height of bill at base, 10.5-13 (11.8);

tarsus, 48-54.5 (52.5); middle toe, 43-48 (45.5).

Type-locality.—Seven Wells, Salton River, northern Lower Cali-

fornia, Mexico.

Geographical distribution.—Southwestern United States and through

Mexico to Costa Rica: in summer, north to Fort Klamath, Oregon;

and Big Sandy, Arizona; east to Murphy and Little Owens Lake,

east central California; Camp Verde, central Arizona; and Bisbee,

southeastern Arizona; south to the San Bernardino River and the

San Pedro River, northern Sonora; and Seven Wells, Salton River,

northern lower California; west to Los Coronados Islands, northwest-

ern Lower California; Santa Barbara, Ukiah, and Yreka, western

' Used in measurement averages on p. .542.

* Lower California, Mexico.
' Fifteen specimens, from California, Arizona, northern Sonora, and northern Lower California.

* Eleven specimens, from California, Arizona, norther ower California, and Costa Rica.
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California. In migration east to Victoria, central Tamaulipas; in

winter from southern Lower California and central Mexico south to

El Limon, western Guerrero ; Tehuantepee, southeastern Oaxaca; and

San Jose, central Costa Rica.

This is one of the best characterized forms of the species. From
Butorides virescensfrazari it differs as from Butorides virescens virescens,

only much more strongly. Freshly molted or winter birds are some-

times rather dark, but the cinnamomeous or rufous tint of the neck,

coupled with large size, easilj^ distinguishes such specimens. The
female is decidedly smaller than the male. The young in juvenal

plumage may be distinguished from that of Butorides v. virescens

by reason of its paler, more grayish or brownish upper body sur-

face; lighter, more cinnamon rufous hind neck and foreneck; and

paler lower parts with narrower and less numerous streaks.

Birds from central California seem to be identical in color with

those from Arizona; also in size, as the following comparison of

average measurements indicates

:

Localities.



NO. 1916. REVISION OF BUT0RIDE8 VIRESCENS—OBERUOLSER. 545

Guerrero.—ElZopilotc; ElLimoii.

Jalisco.—Ocotlan (December 28).

Lower California.—Seven Wells, Salton River;* Gardner's Laguna;*
San Quintin; San Fernando; San Ignacio; San Joso del Cabo
(January 8).

Mexico (State).—Valley of Mexico.

MicJioacan.—Los Reyes (February 18) ; Tupdtaro.

Oaxaca.—Tehuantepec.

Sonora.—San Pedro River (near the United States boundary
line);* San Bernardino River (near the United States boundary
line).

Tamaulipas.—Victoria.

Vera Cruz.—Orizaba.

Costa Rica.—Vicinity of San Jos6.

Measurements of specimens of Butorides virescens anthonyi.
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Measurements of specimens of Butorides virescens anihonyi—Continued.

Museum and number.

U.S.N.M., 1355751.

U.S.N.M., 1337311
E. A. and O. Bangs,

16736.1

D.S.N.M., 1337321

U.S.N.M., 1347701.
U.S.N.M., 2042731.

U.S.N.M., 495341..

U.S.N.M., 125329..

U.S.N.M., 98487...

Sex.

Female

.do.

.do.

..do.

.do.

.do.

Locality.

Gardner's
L aguna,
S a 1 t o n
River, L.
Cal.

do
Vicinity of

San Jose,

Costa Rica.
Unlucky
Lake, San
Diego
County,Cal.

do
Tulare Lake,
9 miles east
of Lemoore,
Cal.

Sacramento,
Cal.

Berryessa,
Cal.
Red Bluff,
Cal.

Date.

Apr. 25,1894

do
Nov. 27, 1896

May 2, 1894

Apr. 30,1894
June 21,1907

June 10,1867

May 9, 1884

Collector.

E. M. Meams.

do
C. F. Under-
wood.

E. A. Meams.

F. X. Holzner.
E. A. Gold-
man.

R. Ridgway .

.

R. H. Beck...

C. H. Town-
send.

771771

185.0

192.0
195.0

196.0

190.0
187.0

191.0

195.0

193.0

•a a
(CO

.2f rt

771777

G9.0

70.0
71.0

4.5

67.0
0.0

63.0

74.0

68.0

mm
62.0

57.0
6L0

60.0

61.0

mm
12.5

12.0
13.0

11.5

12.3

12.0

59.012.0

58.512.5

mm
53.0

54.0
54.5

52.5

52.0
52.0

52.0

52.0

mm
43.0

44.5
47.0

45.0

45.5
43.5

46.5

49.5

51.0 47.0

1 Used in measurement averages on p. 543.

BUTORIDES VIRESCENS EREMONOMUS.i new subspecies.

Chars, suhsp.—Much like Butorides virescens anthonyi, but smaller

in all measurements; neck and sides of head darker, less fulvescent

(somewhat more purpUsh).

Description.—Type, adult male. No. 124540, U.S.N.M., San Diego,

Chihuahua, Mexico, June 11, 1891; Frank Robinette. Pileum,

occipital crest, postocular region, and a short subauricular streak,

deep, glossy bottle green; malar stripe cream buff; submalar stripe

chestnut, mixed with blackish brown; cheeks, auriculars, sides and
back of neck, chestnut, decidedly purplish posteriorly, and some-
what paler anteriorly; upper surface of body deep, glossy bottle green,

the long, pointed, plume-like feathers of back and scapulars somewhat
bluish distally, the outer scapulars narrowly margined exteriorly

with tawny; wings fuscous, the primaries and outer secondaries

tinged with bluish green on exposed portions, the greater coverts and
a few of the inner primaries with white tips; tertials, outer webs of

inner secondaries, with greater, median, and lesser wing-coverts,

grayish or brownish bottle green; lesser and median wing-coverts

margined rather narrowly all around with ochraceous or buff, the

greater coverts, outer webs of tertials and innermost secondaries, with

white ; tail dull, dark, grayish blue-green ; cliin and middle of upper

throat buffy white, medially streaked with dark blackish brown;

jugulum purplish chestnut, conspicuously streaked with creamy

» The gender of Butorides is masculine, not feminine, as appears to be the general impression.
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white and dark brown; breast, sides, and axillars rather h^dit gray,

about No. 7,* with a sh<;ht brownish tinge; abdomen and crissum

mucli paler gray, somewhat mixed with whitish, particularly on
latter, whicli have slate-colored terminal or subterminal spots or

blotches; thighs pale gray, with an ochraceous tinge exteriorly; lin-

ing of ^ving mottled pale gray and white, with a slight buffy wash, the

edge of ^ving broadly white.

Measurements.—Male:^ Wing, 181-183 (average, 182) mm.; tail,

65-67.5 (66.3); exposed culmen, 57.5-63 (60.3); height of bill

at base, 11-12.5 (11.8); tarsus, 51.5-52.5 (52); middle toe, 46.5-48

(47.3).

Female: Wing,' 182 mm.; tail, 65; exposed culmen, 54; height

of bill at base, 12; tarsus, 50; middle toe, 46.

Type-locality.—San Diego, Chihuahua, Mexico.

Geographical distribution.—Northern central Mexico: north to San
Diego, central Cliihuahua; south to Rio Scstin, northwestern Durango;
and in winter to Los Reyes, w^estern Michoacan.

The present form is distinguishable from Butorides virescens vires-

cens by its much jialer posterior lower })arts, and more maroon tinged,

less purplish, and somewhat lighter neck and sides of head. Although
we have examined only a small number of specimens, the characters

exliibited by them seem to separate them subspecifically from both
Butorides virescens virescens and Butorides virescens anthonyi, the

forms wliich are geograpliically nearest. A single immature female

(No. 185244, U.S.N.M.) from Los Reyes, Michoacan, taken February

12, 1903, is apparently of tliis race, indicating its probable winter

range.

Three specimens have been available, from the following places,

breetUng birds with an asterisk:

Chihuahua.—San Diego.*

Durango.—Rio Sestin.*

Michoacan.—Los Reyes (February 12).

Measurements of specimens of Butorides
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BUTORIDES VIRESCENS MESATUS, new subspecies.

CJmrs. suhsp.—Similar to Butorides virescens eremonomus , but wing

and tail shorter; neck, sides of head, and posterior lower parts paler.

Description.—^Type, adult female. No. 151366, U.S.N.M; Managua,

Nicaragua; Charles E. Kern. Pileum, occipital crest, postocular

region, and a short subauricular streak, deep, glossy bottle green;

malar stripe buffy white; submalar stripe chestnut mixed with

blackish brown; cheeks, auriculars, sides and back of neck, chestnut,

more rufescent and paler anteriorly, more purplish posteriorly; upper

surface of body deep bottle green, somewhat glossy, the long, pointed,

plume-like feathers of-back and scapulars somewhat glaucous bluish;

wings fuscous, the primaries and outer secondaries dull, dark, greenish-

blue slate color, the inner primaries and outer secondaries tipped

with white; tertials, outer webs of inner secondaries, with greater,

median, and lesser wing-coverts, dark, glossy bottle green; the first

rows of lesser wing-coverts margined rather narrowly with tawny,

the other rows and the median coverts with ochraceous buff, the

greater coverts and outer webs of tertials and innermost secondaries

with buff or cream white; tail fuscous, all the exposed portions,

except the middle feather, glossy bottle green; chin and middle of

upper throat white, medially rather sparingly streaked with dark

brown; jugulum purplish chestnut, a httle lighter than the hind

neck, conspicuously and broadly streaked with white, and slightly

with dull, dark brown; breast, sides, crissum, and axillars, smoke

gray; abdomen and crissum paler gray, even whitish; longest under

tail-coverts with dark brownish gray distal markings; thighs pale

brownish gray; lining of wing pale gray, mottled with white,

ochraceous, and buff, the edge of wing broadly cream white.

Measurements.—Male:^ Wing, 169 mm.; tail, 63; exposed cul-

men, 61.5; height of bill at base, 12.5; tarsus, 49; middle toe, 44.

Female: 2 Wing, 164; tail, 61; exposed culmen, 62; height of bill

at base, 12.5; tarsus, 50.5; middle toe, 44.5.

Type-locality.—Managua, Nicaragua.

Geographical distribution.—^Western Nicaragua, probably north to

Momotombo, and probably south to Ometepe and San Juan del Sur.

From Butorides virescens antJionyi it may be separated by much
shorter wing and tail, somewhat paler posterior lower parts, and more

purplish (less fulvescent) neck; and from Butorides virescens vires-

cens by shorter wing, much lighter posterior under parts, and paler,

more maroon tinged (less purplish) neck. A specimen in juvenal

plumage is apparently indistinguishable from juvenal examples of

Butorides virescens antlionyi.

1 One specimen, from western Nicaragua.

2 One specimen (the type), from western Nicaragua.
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The only adults examined are from Managua, in western Nicara-

gua, but it is fair to assume that this is tlie form of all western

Nicaragua, where it is apparently resident, at least as far north

as Momotombo,* and as far south as Ometepe Island- and San

Juan del Sur,^ possibly even to the Bay of SaUnas,* in extreme

nortliwostern Costa Rica. To what form, however, belong the birds

from eastern Nicaragua, whence records exist of some green heron,

at tlie Escondido River ''• and the Bluefields River," it is unsafe to

hazard a guess, and the examination of specimens must decide. It

may be the present form, or Butorides virescens virescens, or even

Butorides virescens hypernotius.'^

Only three specimens have been seen, both from Managua,

Nicaragua.

Measurements of specimens of Butorides virescens mesalus.

Museum and nuiTiber.
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outer webs of inner secondaries, with greater, median, and lesser

wing-coverts, dark, slightly glossy bottle green; the first rows of

lesser wing-coverts margined all around with tawny, the other rows,

the median coverts, and outer webs of tertials, with ochraceous

buff, the greater coverts and outer webs of innermost secondaries

with cream buff or whitish; tail dark, glossy bottle green; chin and
middle of upper throat cream white, the latter heavily streaked with

brownish black; jugulum purpUsh maroon, conspicuously streaked

medially with creamy white and dark brown; breast, abdomen,
sides, crissum, and axillars rather deep slate gray, with a decided

brownish tinge, the middle of abdomen and the crissum a little

paler, the latter whitish, the longest feathers of under tail-coverts

with large black subterminal patches; thighs brownish gray, more
rufescent exteriorly; lining of wing deep gray, the feathers mar-
gined with ochraceous, buff, or whitish; the edge of wing broadly

buffy white.

Measurements.—Male: ^ Wing, 168-177 (average, 173.1) mm.; tail,

58.5-69.5 (63.4); exposed culmen, 56-64 (60.7); height of bill at base,

11-13 (11.9); tarsus, 46.5-53 (50.4); middle toe, 43-48 (45.1).

Female: 2 Wing, 158-180.5 (172.2) mm.; tail, 60-71.5 (66.2);

exposed culmen, 55-63.5 (59.1); height of bill at base, 11-12 (11.7);

tarsus, 46-52 (49.9); middle toe, 40-46.3 (43.7).

Type-locality.—Rio Indio, near Gatun, Canal Zone, Panama.
Geograpliical distribution.—Southern Central America and northern

South America: north to San Jose, central Costa Rica; Gatun,
northern Panama; Bonda (Santa Marta), northern Colombia; Zulia

and Lake Valencia, northern Venezuela; east to Trinidad Island;

Cayenne, French Guiana; Rio Counani and Para, northeastern Bra-

zil; south to the Capim River, northeastern Brazil; Merida, central

Venezuela; Medellin (Antioquia), and Honda (Tolima), northwest

central Colombia; west to Medellin, Colombia, and San Jose, Costa

Rica.

The difference in size between this form and Butorides virescens

virescens is sufficient to separate them; but it is doubtful that any
color characters of importance exist, since the darkest birds in the

series of Butorides virescens Jiypernotius are in this respect absolutely

indistinguishable from specimens of B. v. virescens.

The female of Butorides virescens Jiypernotius averages about as

large as the male. There are, however, two adult females from
Panama, No. 206341, U.S.N.M., taken February 19, 1911, near

Gatun, and No. 206347, U.S.N.M., taken April 9, 1911, near Taber-
nilla, that are very large (wing 180.5 and 180 mm., respectively)

;
yet,

since the date of the latter falls within the breeding season, they are

' Fourteen specimens, from Panama, Costa Rica, Colombia, and Venezuela.
2 Six specimens, from Panama and Costa Rica.
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both probably unusually large examples of Butorides virescens hyper-

notius; at least, it seems best to consider them such, rather than as

migrant individunls of Butorides virescens virescens.

The specimens from Costa Kica, Colombia, and Venezuela exam-
ined are, in both size and color, aj)parently just like those from
Panama. Average measurements of birds from these regions are as

follows

:

Localities.

Five malos, from Panama

Three males, from Colombia and Venezuela

Six males, from Costa Rica

Five females, from Panama .-. .

.

One female, from Costa Rica

Wing.
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Measurements of specimens of Butorides virescens hypernotius.

Museum and number,

U.S.N.M.,20G346i....

U.S.N.M., 2003421....

U.S.N.M., 2003451....

E. A. and O. Bangs,
8902.1

Am.Mus.N.H.,1071081

U.S.N.M., 079211.

E. A. and O.
19233.1

E. A. and O.
16378.1

E. A. and O. Bangs,
20845.1

E. A. and O
17975.1

E. A. and O. Bangs,
17970.1

Am.Mus.N.H.,947991

Am. Mus.N.H., 978871

J. Dwight, 240091.

U.S.N.M., 2003441.

U.S.N.M., 2003401.
U.S.N.M., 2003411.
U.S.N.M., 2063431.
U.S.N.M., 2003471.

E. A. and O. Bangs,
20846.1

Am. Mus.N.H. ,45732.

Sex.

Male ...

...do....

Male,
Juvenal
Male

[Male]...

Male

...do....

...do....

...do....

...do....

...do....

...do....

...do.3...

..do....

Female .

..do....

..do....

..do.3..

..do....

.do....

Locality.

Gatun, Canal
Zone, Pan-
ama.

Rio Indio
,

near Gatiui,
Canal Zone,2
Panama.
do

Sona, Pana-
ma.

Near Gatun,
Canal Zone,
Panama.
Talamanca,
Costa Rica.
San Jose,
Costa Rica.

Vicinity of
San Jose,
Costa Rica.

Bolson, Costa
Rica.

Pozodel Rio
Grande,
B oru ca,
Costa Rica.

do
Honda, Toli-
ma, Colom-
bia.

Mamatoca,
Santa Mar-
ia, Colom-
bia.

Chama, near
Mer i d a,
Venezuela.

Rio Indio
,

near Gatun,
Canal Zone,
Panama.

do
do
do

Rio C aiio
Quebrado,
near Taber-
nilla. Canal
Zone, Pan-
ama.

Costa Rica .

.

Panama.

Date.

Feb. 20,1911

Feb. 10,1911

Feb. 8,1911

July 12,1901

Oct. 12,1908

Dec. 10,1906

Feb. 19,1890

Dec. 23,1907

Apr. 4, 1900

Apr. 11,1900
Jan. 27,1907

Oct. 20,1899

Apr. 20,1903

Feb. 13,1911

do
Feb. 19,1911
Feb. 23.1911
Apr. 9,1911

Collector.

E. A. Gold-
man.

do

do

W.W.Brown,
jr-

T. Hallinan

W. M.Gabb..

C. F. Under-
wood.

do..

.do

.do

....do
Mrs. E. L.
Kerr.

Mrs H. H.
Smith.

S. B. Gabal-
d6n.

E. A. Gold-
man.

-do...
-do...
.do...
.do...

C. F. Under-
wood.

J. McLeannan
and J. R.
Galbraitli.

mm
172.0

176.0

170.0

176.5

174.0

mm
03.0

61.0

00,

03.0

65.0

175.0 07.5

174.0,64.0

108.0 61.0

171.5

177.0

171.0
175.0

109.0

175.0

107.0

173.0
180.5
158.0
180.0

175.0

100.0

02.0

67.0

59.0
69.5

58.5

66.5

00.0

mm
58.

56.0

61.0

00.5

01.0

mm
11.8

11.0

11.2

11

63.013.0

57.5:12.0

58.511.5

02

62.5

64.0
61.5

61,5

62.0

56.0

68.0
64.0
65.5

71.5

63.0

61.5
.55.

03.

57.3

01.0

12.3

12.8

12.2
12.0

12.0

11.7

12.0

12.0
12.0
12.0
11.0

11.0

11.5

mm
51.5

52.5

49.5

40.5

50.5

mm
43.5

45.5

47.0

43.5

45.0

52.0 47.0

51.0 48.0

51.0 45.5

48.0,43.0

53.0 43.5

50. 45.

48.048.5

50.0

52.0

44.0

43.5

51.0 40.0

51.8 40.0
50.0 44.0
48.5 40.3
52.0 43.0

46.0

51.5

43.0

45.0

1 Used in measurement averages on page 550. 2 Type. ^ jjot quite adult.

BUTORIDES VIRESCENS SATURATUS Ridgway.

Butorides saturatus Eidgwat, Proc. U. S. Nat. Mus., vol. 10, August 6, 1888,

p. 577 (Swan Island, Caribbean Sea).

Chars, subsp.—Resembling Butorides virescens frazari, but differs

in the more reddish (less purplish) shade of foreneck, hind neck,

sides of head, and particularly of jugulum and breast; also in the

restriction of the whitish median stripe on the foreneck posterior to

the upper throat.
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Measurements.—Probuljlc male:* Wing, 179 mm.; tail, 67; exposed

culmen, 60.5; height of bill at base, 11.2; tarsus, 48.5; middle toe, 44.5.

Type-locality.—Swan Island, Caribbean Sea, Honduras.

Geographical distribution.—Swan Islands, Cari])bcan Sea, Honduras.

In both size and color this subspecies is nearest Butorides virescens

frazari. It differs materially from Butorides virescens virescens in its

darker i)]umago throughout, including upper surface and edgings of

superior wing-coverts; and in restriction of median light strij)e on
jugulum and upper breast. It has longer wings and tail than Buto-

ridis virescens liypemotius, and in color is sej>aral)]e from the hitter

as from Butorides virescens virescens.

The type is the only specimen known, l)ut this form is doubtless

resident and endemic on the Swan Islands.

BUTORIDES VIRESCENS MARGARITOPHILUS, new subspecies.

CJiars. s uhsp.—Sim'Aiir to Butondes virescens liypemotius, but

smaller throughout, particularly the wirig, tail, and exposed culmen;

posterior lower parts darker; neck and sides of head more rufescent

(less purplish); median white stripe on throat, jugulum, and breast

much reduced, often almost obliterated on breast and jugulum, giv-

ing tluis a much less streaked appearance to the anterior lower parts;

center of tlu*oat often tinged with ochraceous, instead of beingpure

white as in Butorides virescens liypernotius.

Description.—Tji^c, adult male. No. 200442, U.S.N.M.; San
IMiguel Island, Pearl Islands, Bay of Panama, Panama, March 13,

1904; Wilmot W. Brown, jr. Pileum, occipital crest, postocular

region, and a short subauricular streak, deep, glossy bottle green;

narrow malar stripe tawny ocliraceous; submalar stripe purplish

maroon mixed with blacldsh ; cheeks, aiu-iculars, and neck all around

pur])lish maroon, somewhat more rufescent anteriorly, somewhat
glaucous posteriorly, the foreneck very narrowly and sparingly

streaked medially with white, and also broadly though inconspicu-

ously with dull, dark brown; upper sm-face of body deep bottle green,

somewhat glossy, the long, pointed, plimae-like feathers of back and
scapidars glaucous and somewhat bluish; wings fuscous, the prmiaries

and outer secondaries dull, dark, greenish-blue slate color; tertials,

outer webs of inner secondaries, \vitli the su})erior wing-coverts, dark,

glossy bottle green; the first rows of lesser wing-coverts margined

rather narrowly all around with tawny ochraceous, the remaining

rows and the median coverts with buff, the greater coverts and outer

webs of tertials and innermost secondaries with white; tail dark,

glossy bottle green; chin and middle of upper tliroat narrowly light

tawny ochraceous, the former very sj)aringly, the latter heavily,

streaked with blackish; breast and entire posterior lower parts,

' One specimen (the type, No. 1U281, U. S. N. M.), from Swan Island, Caribbean Ste, collected March
6, 1887, by Mr. Charles H. Towusend (original number, 1818).
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axillars, and under wing-coverts, brownisli slate color, the longest

lower tail-coverts with paler edgings, the thighs exteriorly dark,

rufescent brown; edge of wing broadly creamy white.

Measurements.—Male:^ Wing, 160-174.5 (average, 166) mm.; tail,

56-66 (60.7) ; exposed culmen, 54-60 (57.0) ; height of bill at base,

10.5-12 (11.0); tarsus, 44-49 (47.3); middle toe, 40-45 (42.8).

Female:^ Wing, 157-169 (161.9) mm.; tail, 53-64 (59.3); exposed

culmen, 54-59 (56.2); height of bill at base, 10.7-12 (11.1); tarsus,

42.5-47 (45.3); middle toe, 40-43 (41.2).

Type-locality.—SsLii Miguel Island, Pearl Islands, Bay of Panama,

Panama.
Geographical distribution.—San Miguel Island, and probably also

other of the Pearl Islands, Bay of Panama, Panama.
This Pearl Islands race differs in color from Butorides virescens

virescens as from Butorides virescens Tiypernotius, and in size even

more markedly. From Butorides virescens saiuratus it may be dis-

tinguished by its smaller size, lighter colors throughout, including

upper parts, tail, and edgings of superior wing-coverts; lighter, more

rufescent (less purplish) neck and sides of head. It resembles

Butorides virescens frazari, but is much smaller, with less deeply col-

ored posterior lower parts; lighter, more rufescent Gess purplish)

neck and sides of head, and differs otherwise as from Butorides

virescens Tiypernotius.

The two Juvenal birds examined differ from the corresponding

plumage of Butorides virescens Tiypernotius in their paler, duller, more

grayish upper parts, and lighter streaks on lower surface.

Messrs. Thayer and Bangs have already commented at length ^ on

the considerable individual variation in the series of birds from the

Pearl Islands. Notwithstanding this variation, these birds represent

a very distinct subspecies, as comparison of the series available

readily shows. The female averages somewhat smaller than the

male, chiefly in length of wing.

In the above described * extreme adult plumage, Butorides virescens

margaritopTiilus curiously and closely resembles the adult of Butorides

hrunescens, from Cuba, but is somewhat less brownish on the posterior

lower surface ; has the edgings of superior wing-coverts much paler,

on greater coverts even whitish, and thus much more conspicuous;

and, most important of all, has always a broad and conspicuous white

edge to the wing, and at least an indication of the light median gular

and jugular stripe, which is entirely absent in Butorides hrunescens;

and the median part of throat as well as of chin trenchantly and con-

1 Twelve specimens, from San Miguel Island, Pearl Islands, Panama.
2 Nine specimens, from the same island.

• Bull. Mus. Comp. Zool., vol. 46, No. 8, September, 1905, pp. 142-144.

* See p. 553.
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spicuously paler than the siirroundins; parts, sometimes even whitish;

in B. hrunescens only the chin is paler (tawny bufT), the rest of the

tliroat and neck being practically nnicolor. Furthermore, the young
of Butorides virescens margaritophilus is ])ale and streaked below like

that of Butorides virescens virescens, instead of dark brown almost

uniform, as in Butorides hrunescens.

I have seen specimens of this new subsj^ccies from only San Miguel

Island, where it is doubtless resident throughout the year, as the

dates on the labels range from February 21 to May 4. It probably

occurs on the other Pearl Islands also. \'\Tiat form of Butorides

virescens occurs on Cocos Island, southwest of Panama, whence
came a single specimen taken January 2G, 1902,' we have not been able

to determine. That it will prove to be the same as either Butorides

virescens margaritopliilus or Butorides virescens liypemotius seems less

likely than that it is an undescribed race.

Of this subspecies 22 specimens have been examined, all from

San Miguel Island, Panama.

Measurevients of specimens of Butorides virescens margaritophilua.'^
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Measurements.—Male: ^ Wing, 156-165 (average, 161.7) mm.;
tail, 58-62.5 (60.3); exposed culmen, 51-64 (57.2); height of bill at

base, 10.2-12.8 (11.3); tarsus, 42.5-51 (45.3); middle toe, 38-41 (39.5).

Female: 2 Wing, 156-164 (160.1); tail, 58-63 (59.9); exposed
culmen, 53.5-61 (56.7); height of bill at base, 11-12.2 (11.6); tarsus,

46-48 (47.1); middle toe, 39-41 (40.0).

Type-locality.—Watling Island, Bahama Islands.

Oeographical distribution.—Bahama Islands: Abaco, Acklin, Berry,

Bimini, Cay Lobos, Eleuthera, Great Inagua, Green Cay, Little

Abaco, Long, Mangrove Cay (near Andros Island), Mariguana,

New Providence, Northern Andros, Samana, Southern Andros,

Strangers Cay, Rum Cay, Watling, and doubtless other islands.

This pale race is very different from Butorides virescens virescens,

being very much smaller, especially in length of wing, and much
lighter in color throughout. It is more nearly like Butorides virescens

eremonomus, of northern Mexico, but is much smaller throughout,

and averages paler, particularly on neck and sides of head, with the

neck more fulvescent. It is similar also to Butorides virescens

mesatus, but is smaller in all measurements, with paler neck and
sides of head. The juvenal plumage of Butorides virescens hahamensis

is like that of Butorides virescens antlionyi.

The adult female is of about the same size as the male. The neck
in some fresh plimaaged birds is much darker and less fulvescent, and
the posterior lower parts darker, thus approaching some light examples
of Butorides virescens cubanus.^ There is great variation in the shade

of the neck, probably due in part to age and to wear of the feathers,

younger birds being usually somewhat paler.

So far as I can discover, all the birds from the various islands of the

Bahama Archipelago are identical in both size and color, and this race

probably occm-s on most if not all of the islands in the group. It is con-

fined to the Bahama Islands, being resident there throughout the year.

Nineteen specimens have been handled, from the subjoined locaU-

ties, breeding records being marked with an asterisk:

Bahama Islands.—Watling Island;* Rum Cay;* Northern Andros
Island;* Southern Andros Island;* Alfred Sound (Great Inagua

Island); southern side of New Providence Island;* Abaco Island;

Mangrove Cay (near Andros Island);* Strangers Cay.*

1 Ten specimens, from the Bahama Islands.

2 Four specimens, from the same group of islands,

s See p, 557.
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Measurements of specimens of Butorides virescens bahamensis.

Mus«um and numhor.

U.S.N.M.,10SS19i

U.S.N.M.,inS001i
U.S.N.M.,]OS002>
U.S.N.M., 189(158 1

U.S.N.M., 108S13>

U.S.N.M., 189659 '

A.E.andO.Bangs,3423i

A. E. and O. Bangs,
1'1994.>

Am.Mus.N.II., 99128 1

M.C.Z., 56803 1

Am.Mus.N.H., 99429 <

U.S.N.M., 108820 >....

U.S.N.M., 1088141....

U.S.N.M., 1890601....
Am.Mus.N.H., 994301

U.S.N.M., 108645.

Male 5..

..do....

..do....

..do....

..do.-..

..do....

...do....

...do....,

...do....,

...do

...do...

Female .

...do.....

...do

...do

Locality.

Watling Is-

land.'
do
do
do

Rum Cay 3..

New Provi-
dence Is-

land.

3

South side of
New Prov-
idence Is-

liind.3

Mangrove
Cay, near
Andros Is-

land.'
Southern.\n-
dros Island.

.Vlfred Sound,
Groat Ina-
gua Island.

3

Sou (hern.\n-
dioslsland.3
^\atling Is-

land.'
Rum Cay'..

do.'
Northern An-
dros Island.^
Abaco Is
land.'

Mar. S,1880

do
Pob.27, 1886
July 12,1903
Mar. 1,1886

June24,1903

May 7,1897

Summer,1904

June 2,1904

Feb. 5,1909

June 14, 1904

Mar. 1,1886

Mar. 2,1886

July 10, 1903
May 16, 1904

Apr. 3,1886

Collector.

^V. Nye
do

J. H.Rilev...
C. II. Town-
send.
J.H.Riley...

C.J.Maynard

F. M. Chap-
man.
W.W.Worth-
ington.

F. M. Chap-
man.

L. F. Wash-
Vnirne.

J. II. Rilev...
F. M. Chap-
man.

C. H. Town-
send.

3
^ .

•OS °S

77! 771 ' 77J 771

159. 58.

165.

161.0
158.0
163.

163.

61.0
61.0
61.0
62.5

60.0

162.

5

164.0

149.0

160.0

160.5

156.0
164.0

159.0

62.0

61.0

58.5

mm mm
56.011.8

60.011.5
56.5|ll.0
58.511.5
64.0.10.2

57.011.5

57.0 12.8

54.010.5

.51.0

57.5

10.5

12.0

54.5 51.511.0 38.0

63.o'61.011.3 48.0

TnTtiimm
47. 5i38.

5

44.5 41.0
42. 5,39.

43.0,38.5
51.0 41.0

44.0 39.0

43. 5 39.

5

43.5 40.0

46. 38.

47.0 40.5

136.5

40.5

60.0 53.5 11.0,46.0 .39.5

58. 0'55. 0112. 47.0139.0
58. 5,57. 3112. 2 47. 5141.0

59.0 54.010.0 45.0 40.0

' Used in measurement averages on p. 556.

«Type.
' Bahama Islands.
* .\lmost adult, but apparently not full gioirn.

BUTORIDES VIRESCENS CUBANUS, new subspecies.

Chars, subsi).—Similar to Butorides virescens virescens, but smaller

in all measurements; neck and sides of head usually lighter, more
rufescent, less purplish; posterior lower surface averaging somewhat
paler.

Description.—T3^pe, adult male, No. 177847, U.S.N.M.; Palmarito,

Cuba, February 16, 1902; William Palmer. Piloiim, orcipitjil crest,

postocular region, and a short subauricular streak, deep, glossy

bottle green; malar stripe light ta^vny ochraceous; submalar stripe

purplish chestnut mixed with blackish; cheeks, auriculars, sides and

back of neck, purplish chestnut, a little more rufescent anteriorly,

somewhat glaucous posteriorly; upper surface of body deep bottle

green, more or less glossy, the long, pointed, plume-like feathers of

back and scapulars glaucous and inclining to bluish; wings fuscous,

the primaries and outer secondaries dull, dark, greenish-blue slate

color, a few of the inner primaries and outermost secondaries very

narrowly tipped with white; tertials, outer webs of inner secondaries,

and all the supenor wing-coverts, dark, glossy bottle green; the outer



558 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

webs of outer scapulars, and the first rows of lesser wiiig-coverts

margined all around with tawny ochraceous, the remaining rows and

the median coverts with buff, the greater coverts and outer webs

of tertials and innermost secondaries with white; tail dark, glossy

bottle green; chin and middle of upper throat buffy white, medially

streaked, the former sparingly, the latter heavily, with blackish

brown; jugulum purplish chestnut, conspicuously streaked medially

with white and dark brown; breast, abdomen, sides, crissum, and

axillars slate gray with a slight brownish tinge, the longest feathers

of under tail-coverts with darker centers and paler margins; thighs

rufescent, and paler on the inner side; linmg of wing deep gray, the

feathers edged with ochraceous, the edge of wing broadly buffy white.

Measurements.—Male:^ Wing, 160-171.5 (average, 164.9) mm.;
tail, 58.5-64.5 (61.2); exposed culmen, 55-62 (58.9); height of bill

at base, 10.5-12.5 (11.5); tarsus, 44-51 (48.2); middle toe, 39-45.5

(43.3).

Female:^ Wing, 157-174 (167.8) mm.; tail, 55.5-67 (62.2); exposed

culmen, 52.8-62 (58.8); height of bill at base, 10.8-12.5 (11.3);

tarsus, 44-52 (47.3); middle toe, 38-44.5 (42.2).

Type-locality.—Palmarito, Province of Oriente (Santiago de Cuba)

eastern Cuba.

GcograpTiical distribution.—Greater Antilles and most of northern

Lesser Antilles, West India Islands: Cuba, Isle of Pines, and Jamaica;

east to Barbuda, Antigua, and Guadeloupe islands (with the excep-

tion of St. Christopher Island).

From Butorides virescens Jiypernotius this form is distinguished by
its smaller size, lighter, more rufescent neck and sides of head, and
rather paler posterior lower parts. It is larger than Butorides vires-

cens hahamensis, with darker, less fulvescent (more purplish) neck

and sides of head, and darker posterior under parts; the juvenal

plumage is also darker, less grayish both above and below than the

corresponding age of Butorides v. hahamensis. The juvenal plumage,

to judge by the material examined, is similar to that of Butorides

virescens virescens, but is lighter, less heavily streaked below, aver-

aging also less rufescent; and is somewhat paler, more grayish above.

This is a very good race, readily distinguishable from Butorides

virescens virescens by size and usually by color, although some speci-

mens seem to be practically the same in this regard. Individual

variation is considerable, involving chiefly the degree of rufescence

and paleness of the neck and the lightness of the posterior under

parts. The female is, at least in Cuba, somewhat larger than the

male, but in Porto Pico the reverse seems to be the case.

' Eight specimens, from Cuba and the Isle of Pines.

2 Ten specimens, from the same islands.



NO. 1916. REVISION OF BUT0RIDE8 VIRESCENS—0BERH0L8ER. 559

Specimens available from the Isle of Pines, and from tlio islands of

Porto Rico, Vieques, Jamaica, Saba, St. John, Antigua, Barbuda, and

Guadeloupe appear to be the same as those from Cuba, although birds

from Porto Rico and Saba average shglitly smaller than those from

Cuba; but this may be accidental or due to the smallncss of the series.

What this difference is will appear by inspection of the following

average measurements of birds from the various islands:

Localities.

Eight males, from Cuba and the Isle of Pines

Five males, from rorto Rico

One male, from Jamaica

One male, from St. John Island

Two males, from Antigua Island ,

One male, from Saba Island

Ten females, from Cuba and the Isle of Pines

Five females, from Porto Rico ,

One female, from Jamaica

One female, from St. John Island

Two females, from Barbuda Island

Wing.

mm.
164.9

165.6

107.0

173.0

167.3

158.0

167.8

161.3

167.0

172.0

169.0

Tail.

mm
61.

50.

59.

66.

CO.

58.

62.

59.

58.

63.

56.

Ex-
posed

culmen.

mm.

58.

56.

60.

.SS.

57.

60.

58.

55.

58.

58.8

Height
of bill

at base.

mm,
11.5

11.5

12.5

12.0

12.4

11.5

11.3

11.5

11.0

12.0

11.9

Tarsus.

mm.
48.2

47.1

49.8

51.0

47.5

52.0

47.3

48.0

46.5

49.5

47.9

Middle
toe.

mm.
43.3

42.3

42.5

48.0

42.8

43.5

42.2

41.5

42.0

43.0

42.0

In addition to tlic above, the green heron has records from the

West Indian islands of Tortola, Anegada, St. Thomas, Desirade, St.

Croix, Virgin Gorda, St. Bartholomew, Montserrat, and Santo Do-

mingo, on all of which, presumably, the present race occurs, though

actual examination of specimens must finally determine. Through-

out its range this subspecies appears to be resident during all the

year.

Of the present form we have seen 59 examples, from the following

localities in the West Indies, those with asterisks representing breed-

ing records

:

Antigua Island.— •

Barbuda Island.—
Cuha.—Holguin,* El Guama; United States Naval Station, Guan-

tanamo Bay; Remedios; Guama; Pinar del Rio; Palmarito; Cabanas:*

Trinidad.

Guadeloupe Island.—
Isle of Pines.—Santa Fe; Bibeyhagua;* Nueva Gerona.*

Jamaica.—Spanishtown; Westmoreland; Priestman's River.

Porto Rico.—Ilucares; San Juan; Mayaguez; Arecibo; Caguas;

Rio Piedras; Mameyes.

Saha Island.—
St. John Island.—
Vieques Island.—
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Measurements of specimens of Butorides virescens cubanus.

Museum and number.

U.S.N.M., 1724921.

U.S.N.M., 1778471

U.S.N.M., 171303 1

U.S.N.M., 1778131
E. A. and O. Bangs,

14891 1.

E. A. and O. Bangs,
13486 1.

E. A. and O. Bangs,
13487.

U.S.N.M.,1727171

U.S.N.M., 1727181....
U.S.N.M., 169017
U.S.N.M., 169018
U.S.N.M., 232086

U.S.N.M., 171582

U.S.N.M., 232093

U.S.N.M., 30344

U.S.N.M., 81022

U.S.N.M., 74515

U.S.N.M., 191054
U.S.N.M., 80996

Am.Mus.N.H., 57395'

Am.Mus.N.H.,962171

Am.Mus.N.H.,962181
M.C.Z., 466611......

E. A. and O. Bangs,
148921.

U.S.N.M. 34245'

U.S.N.M. 39127'...
U.S.N.M. 172493'..

U.S.N.M., 172716 '.

U.S.N.M., 1727151.
U.S.N.M., 168940..

U.S.N.M., 171583..
U.S.N.M., 232099..

U.S.N.M., 232090..

U.S.N.M., 232092..
M.C.Z., 37759

U.S.N.M., 81023...

U.S.N.M., 191052.

.

U.S.N.M., 191053..

Sex.

Male.

...do

...do...

...do.3.

...do...

...do...

...do.<...

...do..

...do..

...do

...do....

...do....

...do....

...do....

...do....

...do....

...do....

...do....

...do....

Female.

...do....

...do....

...do....

...do

...do..

...do..

...do

...do..

.do.,

.do..

..do..

..do

.do.

...do.3..

...do....

...do....

...do....

...do

Locality.

Cabanas,
Cuba.

Palmarito,
Cuba.2

Pinar del
Rio, Cuba.

Guama,Cuba
Holguin,
Cuba.

Santa Fe,Isle
of Pines.

Bibeyhagua,
Isle of Pines.
Nueva Gero-
na. Isle of
Pines.

do
Caguas,P. R.
Hucares,P.R.
Caguas, Rio
Caguito.P.R,
Vieques
Island, W.I,
Maineyes,
P.R.

Spanishtown,
Jamaica.

St. John Is-

land, W.I.
Antigua
Island,W.I.

do
Saba Island,
W.I.

Trinidad,
Cuba.

Holguin,
Cuba.

do
Reraedios,
Cuba.

Holguin,
Cuba.

Remedies,
Cuba.

do
Cabanas,
Cuba.

Nueva Gero-
na, Isle of
Pines.

do
Mayaguez,
P.R.

Arecibo,P.R.
Rio Piedras,
P.R.

Mameyes,
P.R.
do

Priestman's
River, Ja-
maica.

St. John Is-

land, W. I.

Barbuda Is-

land, W. I.

do

Date.

May 30,1900

Feb. 16,1902

Feb. 24, 1900

Jan. 15,1902
July 19,1904

Apr. 20,1904

May 15,1904

July 8,1900

July 7,1900
Jan. 9,1899
Feb. 15,1899
Jan. 10,1912

Mar. 22, 1900

Feb. 9,1912

Aug. — 1863

Sept. 6,1877

July 22,1903

Mar. 4,1892

Mar. 26,1904

Mar. 10,1904
Mar. 13,1864

June 28, 1904

Dec. 1,1863

Dec. 12,1863
May 30,1900

July 8, 1900

June 29, 1900
Jan. 23,1899

Apr. 2,1900
Dec. 22,1911

Feb. 16,1912

do
Jan. 21, 1891

Aug. 17, 1903

Sept. 9,1903

Collector.

W. Palmer
and J. H.Ri-
ley.

W. Palmer...

W. Palmer
and J. H.Ri-
ley.

B.S. Bowdish
O. Tollin

W. R. Zappey

...do

W. Palmer
andJ. H.Ri-
ley.

...do
A. B.Baker..
...do
A. Wetmore..

C. W. Rich-
mond.

A. Wetmore.

W.T.March.

F. A. Ober...

...do

H.G.S.Branch
F. A. Ober...

F. M. Chap-
man.

O. Tollin

...do
H.Bryant

O. Tollin..

N. H. Bishop.

...do
W. Palmer
andJ.H.Ri-

.!l6

...do
J.D.Milligan,

L. Stejneger.

.

A, Wetmore.

.

...do

...do
W. E.D.Scott

F. A. Ober

.

H. G. £

Branch.
do

mm
161.0

mm
58.5

165.0

171.5

161.0
163.0

171.0

150.0

160.0

166.5
165.0
165.

160.0

168.0

170.0

167.0

173.0

169.0

165.

5

158.0

174.0

172.0

166.

171.0

164.0

157.0

166.0
170.0

170.0

168.

160.5

149.0
168.5

159.5

169.0
167.0

172.0

169.0

63.8

63.5

59.0
59.0

61.0

47.5

60.0

64.5
58.0
61.8
55.0

60.0

63.0

59.0

66.0

63.0

58.0
58.0

67.0

61.0

fil.5

63.0

61.0

55.5

63.5
64.0

60.0

65.0
54.0

60.0]

63.51

mm
60.5

mm
12.2

mm
51.0

mm
44.5

58.0

55.0

60.0
58.3

62.0

55.0

56.0

61.0
58.0
54.8
57.0

58.0

55.5

60.5

58.5

55.5

60.0
60.5

60.0

61.0

57.5
59.0

57.8

52.8

62.0
56.5

60.0

61.0
56.5

57.0
55.5

56.0 53.0

62.0!

58.5

63.5

55.0

58.5

57.0
58.0

57.5

60.0

11.3

11.8

11.2
10.5

10.5

11.0

12.2

12.5
11.5
10.5
11.5

12.0

12.0

12.5

12.0

11.8

13.0
11.5

12.0

11.0

11.0
11.

11.0

10.8

11.5
11.0

12.5

11.0
12.2

11.5
12.3

10.5

11.0
11.0

12.0

11.2

12.5

50.0

49.5

49.5
45.0

51.0

43.0

44.0

45.5
46.

48.0
44.3

51.5

45.5

49.8

51.0

48.0

47.0
52.0

47.5

49.0

48.0
47.5

47.0

44.0

46.

5

45.0

52.0'

45.5

45.0

43.5
42.5

44.0

41.0

39.0

42.0
42.5
40.2
42.0

43.0

44.0

42.5

48.0

44.0

41.5
43.5

43.5

44.0

44.0
42.0

41.5

41.0

38.0
40.0

47.5
50.5

47.0
45.0

46.5

51.0
46.5

49.5

47.8

48.0

44.5
42.0

39.5
40.5

42.0

43.5
42.0

43.0

41.0

43.0

1 Used In measurement averages on p. 558.

» Type.
s Not quite adult.
* Evidently not full grown, though In nearly adult plumage.
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Measurements of specimens of Butorides virescens cubanus—Continued.

Museum and number. Sox. Localjty. Date. Collector.

U.S.N.M., 73068..
U.8.N.M., 169019.

U.S.N.M., 168941.

A. N. S. Phila., 26550.

A. N. S. Phila., 26549.
U.S.N.M., 60:i29

U.S.N.M.,60:«1
U.S.N.M., 76380

Porto Rico .

.

Fajardo.P.R
San Juan,
P. R.

Porto Rico .

.

do
do
do

Feb. 17,1899
Jan. 6, 1899

11. Bryant . .

.

A. B. Baker.,
J. D.Milligan.

G. Latimer.
do
do

Guadeloupe
Island.W. I.

F. A. Ober

.

WOT
170.0
165.0
167.0

160.0
172.

155.0
167.

169.

mm
61.0
61.0
59.5

63.5
62.0
62.

59.0
64.

mm
56.0
52.0
56.0

54.0
50
53.

53.

8

59.0

mm
10.5
11.0
11.5

11.5
10.5
11.0
12.0
12.0

mm
47.0
48.5
50.0

46.5
49.0
44.5
47.0
47.5

mm
41.0
44.0
45.

40.5
41.5
.39.5

43.0
41.2

BUTORIDES VraESCENS CHRISTOPHORENSIS, new subspecies.

Clmrs. subsp.—In general appearance like Butorides virescens

hdhamensis, but bigger; and the neck and sides of head more brightly

fulvescent.

Description.—Type, adult male, No. 80921, U.S.N.M.; St. Chris-

topher Island, West Indies; F. A. Ober; original number, 221,

Pileum, occipital crest, postocular region, and a short subauricular

streak, deep, glossy, more or less bluish, bottle green; malar stripe

buffy white; submalar stripe, cheeks, auriculars, sides and back of

neck, cinnamon rufous, slightly purplish on hind neck; upper surface

of body deep, somewhat bluish, bottle green, the long plume-like

feathers of back and scapulars glaucous and more bluish; wings fus-

cous, the primaries and outer secondaries dull, dark, greenish-blue

slate color, the innermost primaries and outermost secondaries nar-

rowl}'' tipped A\'ith white; tertials, outer webs of inner secondaries,

with all the superior wing-coverts, dark, glossy bottle green; the

outer scapulars on exterior webs, and the first rows of lesser wing-

coverts margined all around rather narrowly with tawny or ta%vny

ochraceous, the other rows and the median coverts with buff, the

greater coverts and outer webs of tertials and innermost secondaries

with white ; tail mostly dark, glossy bottle green ; cliin and middle of

upper throat white, the latter streaked medially with dull chestnut;

jugulum cinnamon rufous, streaked medially with paler and with

cream white; breast, abdomen, sides, flanks, crissum, and axillars,

rather light smoke gray, the longest feathers of lower tail-coverts

with bro^vnish slate centers; thighs smoke gray, washed with oclira-

ceous ; Uning of wing smoke gray, shghtly washed with ochraceous,

the edge of wing broadly cream white.

Measurements.—Male:' ^Ving, 171-175 (average, 173) mm.; tail,

60-66.5 (63.3) ; exposed culmen, 62.5-63 (62.8) ; height of bill at base,

11.5-12 (11.8); tarsus, 51-54 (52.5) ; middle toe, 42.5-47 (44.8).

» Two specimens, from St. Christopher Island, West Indies.

20441°—Proc.N.M.vol.42—12 36
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Female: ^ Wing, 164-167 (165.5) mm.; tail, 58.5-60 (59.3); exposed

culmen, 57-61 (59.0); height of bill at base, 11-11.5 (11.3); tarsus,

46-52 (49.0) ; middle toe, 39.5-40.5 (40.0).

Type-locality.—St. Christopher Island, West Indies.

Geograpliical distribution.—St. Christopher Island, West Indies.

This St. Christopher Island race may be readily distinguished from'

Butorides virescens cubanus by the greater size of the male; paler

posterior lower parts; lighter, much more fulvescent (less purplish)

neck and sides of head. It is very different from Butorides virescens

cubanus, notwithstanding that its range is nearly surrounded by that

of the latter. It is, in fact, much more nearly like the bird from the

Bahama Islands

—

Butorides virescens bahamensis . So far as known,

it is confined to the island of St. Christopher, where it is found appar-

ently throughout the year.

Judging from the birds examined, the female is decidedly smaller

than the male.

Four specimens of this race have been available^ all from St.

Christopher Island.

Measurements of specimens of Butorides virescens christophorensis.

Museum and number. Date.
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primaries and outermost secondaries narrowly tipped with white;

tertials, outer webs of inner secondaries, with greater, median, and
lesser wing-coverts, dark, glossy bottle green; the outer scapulars on

exterior webs and the first rows of lesser wing-coverts margined all

around rather narrowly with tawny or tawny ochraceous, the other

rows and the median coverts with buff, tlie greater coverts and outer

webs of tertials and innermost secondaries with wliite; tail dull, dark,

grayish blue-green; chin and middle of upper throat creamy white,

the latter streaked medially witli dull, dark brown; jugulum light

purplish chestnut, medially vinaceous cinnamon, conspicuously

streaked with white and obscurely with dull brown; breast, axillars

and posterior lower parts light drab gray, somewhat darker on the

breast, the longest lower tail-coverts with dark gi'ay centers and
whitish edges; thighs dull tawny; lining of wing light gray, with

edgings of buff, the edge of wing broadly bufly white.

Measurements.—Male:^ Wing, 168.5-175.5 (average, 171.3) mm.;
tail,-62-69 (65.7); exposed culmen, 57-58.5 (57.8); height of bill at

base, 11-12.5 (11.6); tarsus, 47.5-52 (49.5); middle toe, 42.5-46 (43.8).

Female:^ Wing, 169 mm.; tail, 65; exposed culmen, 56.5; height

of bill at base, 12.5; tarsus, 48.5; middle toe, 43.

Type-locality.—Roseau, Dommica Island, West Indies.

Geographical distribution.—Island of Dominica, West Indies.

Tliis new subspecies is very much like Butorides virescens mesatus,

from Nicaragua, but the wing and tail arc somewhat longer; the bill

shorter; the posterior lower parts average darker, less whitish; the

neck and sides of the head a httle darker, more purpUsh. From
Butorides virescens christophorensis it is separable by its much less

rufescent, rather darker neck and sides of head, and shorter bill ; it is

larger than Butorides virescens hahamensis , and has the neck and

sides of head less fulvescent, more inclining to purplish. The juvenal

plumage of Butorides virescens dominicanus averages darker, more
heavily streaked below than that of Butorides virescens cuhanus, at

least as shown by the specimens now at hand.

The single adult female (No. 77856, U.S.N.M.) is the darkest of

the adults, particularly on the posterior lower parts, and probably

represents about the maximum of variation in this direction. It is

not as dark as average specimens of Butorides virescens luc'mnus,

from St. Lucia.' One of the adult males (No. 14621, collection of

J. Dwight, jr.), is very light below, almost whitish.

This race is apparently i)eculiar to the island of Dominica, where

it is resident throughout the year.

Seven specimens have been at hand, those with other indication

than merely "Dominica" being from the subjoineil localities:

Dominica Island.—Roseau; Soufriere.

> Three si)ecimens, from the island of Dominica, \Vest Indies.

* Ono specimen, from the same island.

• See p. 565.
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Measurements of specimens of Butorides virescens dominicanus.

VOL. 42. ,^

'1

Museum and number. Date.
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of Buiion/ and as such pertains exclusively to the ^een heron from

Martinique, the name for which thus becomes Butorides virescens

maculatus (Boddacrt). The subspecies seems to be confined to this

island.

Three s})ecimens examined.

Measurements of specimens of Butorides virescens maculatus.

Museum and number.

M. C. Z.,2S693'
M. V. Z.,'.\sti;)4>

Field Mus. N. H., 33710. .

.

Sex.

[Male] i

, ..do.».
...do.*.

Date.

Nov. 12,1886
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feathers margined with buff or ochraceous, the edge of wing broadly

buffy white.

Measurements.—Probable male: ^ Wing, 165-176 (average, 171.2)

mm.; tail, 63-66 (64.6); exposed culmen, 54.5-60 (57.1); height of

bill at base, 11.8-12.8 (12.1); tarsus, 47-51 (48.4); middle toe, 39-44

(41.8).

Type-locality.—Port Castries, St. Lucia Island, West Indies.

Geographical distribution.—Island of St. Lucia, West Indies.

This race is distinguishable from Butorides virescens dominicanus

chiefly by its decidedly darker posterior under parts. It differs

from Butorides virescens cuhanus in longer wing and tail, stouter bill,

and lighter, more purplish neck and sides of head. From Butorides

virescens cliristopliorensis it may readily be separated by its much
more purplish, less fulvescent neck and sides of head; darker pos-

terior lower parts; shorter, relatively stouter bill; somewhat shorter

tarsus; and smaller feet. It is still more different from Butorides

virescens baJiamensis, with longer wing and tail, darker posterior

under surface, and more deeply colored, more purplish, much less

fulvescent neck and sides of head. Birds of this form m juvenal

plumage are apparently about the same as those of Butorides virescens

dominicanus; but are, on the average, darker, more rufescent, more
heavily streaked below than the young of Butorides virescens cuhanus.

The color characters of adults are very uniform in the series examined.

All but one of the specimens is without indication of sex on the label,

but they are probably all, well-nigh certainly all but one or two,

males, and we have, therefore, considered them such in making
comparisons.

This subspecies is a well marked one, and apparently confuied to

the island of St. Lucia.

We have seen 11 specimens, one of these from Port Castries, the

rest labeled simply "St. Lucia."

Measurements of specimens of Butorides virescens lucianus.

Museum and number.

U.S.N
M.C.Z.
M.CZ
M.C.Z.
M.C.Z.
M.C.Z
M.C.Z.
M.C.Z.

M., 115883 2.

,274062
,267462
,274022
,274042
.,27403 2

,27405 s

,274072

Sex.

Male 3

[Male]

'

...do.4.

...do.4.

...do.4.

...do.4.

...do.4.

...do.4.

Date.

Dec. 1,1888

Wing.

mm.
174.0
176.0
172.0
170.0
167.0
165.

174.0
171.5

Tail.

mm.
66.0
64.0
66.0
64.0
64.0
63.0
64.0
66.0

Ex-
posed

culmen.

mm.
58.0
57.0
60.0
60.0
64.5
57.0
56.0
54.5

Height
of bill

at base,

mm.
12.0
12.0
12.8
12.3
11.8
12.0
12.0
12.2

Tarsus.

mm.
49.5
47.0
51.0
47.0
48.5
47.0
50.0
47.0

Middle
toe.

mm.
44.0
42.5
42.0
39.0
42.0
40.5
42.3
41.8

1 Eight specimens, from the island of St. Lucia, West Indies.
2 Used in measurement averages on p. 566.
3 Type, collected by 11. E. Parmenter, at Port Castries, St. Lucia Island.
4 Collected by J. Semper, on St. Lucia Island.
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BUTORIDES VIRESCENS BARBADENSIS, new subspecies.

Chars, suhs'p.—Resembling;; Butorides vlresccvs lucianvs, l)ut wing

and tail shorter; neck and sides of head more fulvescent and averag-

ing paler; posterior lower parts much lighter.

Description.—Type, adult male, No. 12G29, collection of E. A.

and O. Bangs; Joe's River, Barbados Island, West Indies, September

11, 1903; Austin II. Clark. Pileum, occipital crest, postocular

region, and a short subauricular streak, deep, glossy bottle green;

malar stripe buffy white; submalar stripe tawny chestnut, mixed

with some blackish; checks, auriculars, sides and back of neck,

tawny chestnut, slightly purplish posteriorly; upper surface of body

deep bottle green, somewhat glossy, the long, pointed, plume-like

feathers of back and scapulars somewhat oily green or glaucous

bluish; wings fuscous, the primaries and outer secondaries dull, dark,

greenish-blue slate color; the mner primaries and outer secondaries

broadly tipped wdth wdiite; tertials, outer webs of inner secondaries,

with all the superior w^ing-coverts, dark, glossj?- bottle green; the

outer scapulars on exterior webs and the first rows of lesser wmg-
coverts margined all around with tawny, the remainmg wmg-coverts

and outer webs of tertials and innermost secondaries w4th ochra-

ceous, ochraceous buff, or buff (some of the greater coverts with

white); the primary coverts and some of the greater coverts

with triangular terminal spots of white, apparently a relic of imma-
turity; most of tail glossy, dark bottle green, the middle feather

greenish fuscous; chin and middle of upper tliroat white, the latter

streaked with clove brown; jugulum rather purplish tawny chestnut,

medially with conspicuous streaks of white and less marked ones of

duU brown; breast, sides, abdomen, crissum, and axiUars, smoke
gray, rather darker on breast, lighter on middle of abdomen, the

longest lower tail-coverts with fuscous termmal or subterminal

patches; thighs ochraceous, mixed with dull slaty brownish; lining

of wing pale gra}^, mixed with white and buff, the edge of wing very

broadly cream white.

Measurements.—Male:* Wing, 163-166 (average, 164.9) mm.;
tail, 58-63.5 (59.8); exposed culmen, 55-59.5 (57.1); height of bill at

base, 11-12.8 (11.7); tarsus, 46-48.5 (47.1); middle toe, 40.5-42.5

(41.6).

Female: 2 Wing, 162-172 (166.7) mm.; tail, 60-61.5 (60.8); ex-

posed culmen, 55.5-57 (56.3); height of bill at base, 12-13 (12.5);

tarsus, 46.5-50.5 (48.3); middle toe, 41-45 (42.7).

Type-locality.—Joe's River, island of Barbados, West Indies.

Geographical distribution.—Barbados Island, West Indies.

This new subspecies resembles most closely in color Butorides

virescens haJiamensis, notwithstanding the wide geographic separa-

> Four specimens, from Barbados Island, West Indies. 'Three specimens, from the same island.
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tion ; but it is distinguishable from that bird by its darker, less fulves-

cent neck; usually slightly darker posterior lower parts; somewhat
larger average size (excepting length of culmen) ; and relatively

stouter bill. It differs from Butorides virescens cJiristophorensis, to

which also it bears close resemblance, in smaller size of the male
(excepting depth of bill), and the less brightly fulvesccnt (more pur-

plish) neck and sides of the head. From Butorides virescens domini-

canus its smaller size (except of culmen) , and its more fulvescent (less

purplish) neck and sides of head are sufficiently diagnostic marks.

Compared with Butorides virescens maculatus, it is much smaller

throughout; the neck and sides of head are more fulvescent, less

purplish, and the posterior lower parts lighter. From Butorides

virescens cubanus the much paler posterior under surface, and the

much lighter, more fulvetcent neck and sides of head distinguish it

at a glance. The juvenal plumage of Butorides virescens harhadensis

apparently averages darker, more rufescent below anteriorly than the

young of Butorides virescens hahamensis.

The female of this race appears to be somewhat larger than the

male, at least on the average. Individual variation in depth of colors

is considerable, as in Butorides virescens hahamensis. The subspecies

seems to be confined to the island of Barbados, where it is found

throughout the year.

Of Butorides virescens harhadensis there havo been 10 examples

seen, from the following localities, breeding records marked with an

asterisk

:

Barhados Island.—Joe's River; Beachmont; Bathsheba;* St. An-
drews.

Measurements of specimens of Butorides virescens harhadensis.
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Description.—Type, adult male, No. 74147, U.S.X.M.; Gronacla

Island, West Indies, March— , 1878; F. A.Obcr; original number 505.

Pileum, occipital crest, postocular region, and a short subauricular

streak, deej), glossy bottle green; malar stripe cream bu IT; submalur

stripe mixed blackish and chestnut; checks, auriculars, sides and
back of neck, purplish chestnut, a little more rufescent anteriorly,

slightly glaucous posteriorly; upper surface of body deep bottle green,

more or less glossy, the long, pointed, plume-like feathers of back

and scapulars in part somewhat glaucous; wdngs fuscous, the prima-

ries and outer secondaries dull, dark, greenish-blue slate color, the

inner primaries and outer secondaries tipped with white; tertials,

outer webs of inner secondaries, and all the superior coverts deep

bottle green, but in most places worn until grayish or bluish; the

outer webs of outer scapulars and the first rows of lesser wing-

coverts margined all around with tawny ochraceous, the remaining

rows and the median coverts ^\dth buff, the greater series and outer

webs of tertials and innermost secondaries with cream white; tail

mostly dark bottle green, somewhat glossy; chin and middle of upper

throat creamy white, medially streaked wdth clove brown; jugulum

purplish chestnut, streaked medially much \vith white and a little

with dark, earthy brown; breast, abdomen, sides, crissum, and

axillars, slate gray with a brownish tinge, the longest feathers of

under tail-coverts wliitish, with large, dark brownish gray distal

patches; thighs dull ochraceous mixed with dark brownish gray;

Hning of wing slate gray, rather brownish, mottled with cream buff

and ochraceous, the edge of wing broadl}^ cream buff.

MeasureTYients.—]\Iale:* Wing, 169-170.5 (average, 169.8) mm.; tail,

59-66 (61.6); exposed culmen, 56-63 (59.9); height of bill at base,

12-12.5 (12.3); tarsus, 48.5-51.5 (50.3); middle toe, 43.8-46 (44.7).

Female:^ Wing, 159 mm.; tail, 58.5; exposed culmen, 58.5; height

of bill at base, 11.5; tarsus, 49; middle toe, 40.

Type-locality.—Grenada Island, West Indies.

Geographical distribution.—Southern Lesser Antilles, West Indies:

south to Grenada Island; north to Carriacou, Bequia, and St. Vincent

Islands.

The present form is apparently almost identical in color wdth

Butorides virescens cuhanus, although the posterior lower parts average

slightly darker; but in size the male, at least, averages larger. It ia

thus very close to the Cuban form, but in view of the wide separation

of range and the direct interposition of three other races, it seems

best to consider the Grenada bird as a different form, since it is doubt-

less an offshoot of one of the neighboring races, rather than of the far-

distant Butorides virescens cuhanus, its resemblance to that subspecies

being fortuitous or due to climatic or environmental con<litions.

> Four specimens, from the islands of Grenada and Bequia, West Indies.

> One specimen, from St. Vincent Island, West Indies.
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From Butorides virescens maculatus it may be distinguished by
decidedly shorter wing and tail, darker, somewhat more rufescent

neck and sides of head. Compared with Butorides virescens domini-

canus, it hag decidedly darker posterior lower parts, usually darker

and rather more rufescent (less purplish) neck and sides of head, and

in the male, at least, somewhat shorter tail. It is slightly smaller, in

the male, than Butorides virescens cliristopliorensis, but has a stouter

bill; the neck and sides of head are much darker, very much less

fulvescent (much more purplish); and the hind parts below are

darker. It may easily be separated from Butorides virescens harha-

densis by larger size throughout, at least in the male; darker, less

fulvescent neck and sides of head, and darker gray posterior lower

parts. It may be distinguished readily from Butorides virescens

hahamensis by its larger size throughout (at least in the male), much
darker, less fulvescent (more purplish) neck and sides of head, and

darker posterior under surface. The juvenal plumage is apparently

indistinguishable from that of Butorides virescens cubanus.

Specimens from the islands of Bequia and Carriacou are seemingly

identical with the Grenada bird, in both size and color. A single

female from St. Vincent, while of the same coloration, is very much
smaller than the males from Grenada and Bequia, but apparently

belongs with them. This subspecies thus ranges over the islands

from Grenada north to St. Vincent, and is resident here throughout

the year. In addition to the above localities of specimens, there is

record of its occurrence on Mustique Island, and it probably lives in

all suitable places throughout the Grenadines.

Seven specimens have been examined, from the following West
Indian localities, the breeding records being noted by an asterisk:

Bequia Island.—Spring Estate.

Carriacou Island.—Harvey Vale.

Grenada Island.—St, George.*

St. Vincent Island.—Rutland Vale,

Measurements of specimens of Butorides virescens grenadensis.

Museum and number.

E. A.and O. Bangs, 132121..
U.S.N.M., 74147 1

E. A. and O. Bangs, 12896'..
E. A. and O. Bangs, 12897'..

U.S.N.M., 74034'

Sex.

Males...
..do. s..

...do. < ..

[Male]*..
Female^
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BUTORIDES VIRESCENS TOBAGENSIS. new subspecies.

Chars, suhsp.—Resembling Butondes virescens grenadensis, but

wing and tail slightly longer; bill more slender; neck, and sides of

head, particularly cheeks and juguluin, lighter, more fidvescent, the

hind neck somewhat duller.

Description.—Type, adult [jM'obably male], No. 18033, Museum of

Comparative Zoology; Tobago Island; R. W. Rawson. Pileum,

occipital crest, postocular region, and a short subauricular streak,

deep, glossy bottle green; malar stripe bufTy white; submalar stripe

tawny chestnut mixed with blackish; cheeks, auriculars, sides and back

of neck, tawny chestnut, somewhat purplish and duller posteriorly;

upper surface of body deep, more or less glossy, bottle green, the long,

pointed, plume-like feathers of back and scapulars somewhat glaucous

and inclining to bluish ; wings fuscous, the primaries and outer secon-

daries dull, dark, greenish-blue slate color, the innermost primaries and
outermost secondaries narrowly tipped with white; tertials, outer webs
of imier secondaries, with all the superior wing-coverts, dark, glossy

bottle green; outer scapulars on exterior w^ebs and the first rows of

lesser wing-coverts margined all around rather narrowly with tawny
ochi-aceous, the other rows and the median coverts with buff, the

greatt^r coverts and outer webs of tertials and innermost secondaries

with wliite; tail dark, glossy bottle green; chui and middle of upper

throat creamy white, the latter streaked medially with clove brown

;

jugulum rather purplish tawny chestnut, much streaked medially

with white, slightly with pale clove brown; breast, abdomen, sides,

crissum, and axiUars slate gray with a sUght brownish tinge, the longest

feathers of lower tail-coverts with slate-colored terminal ]H)rtions;

thighs dull tawny mixed with grayish brown; lining of wijig slate

gray, the feathers margined with buff or ochraceous, the edge of wing

broadly bufTy white.

Measurements.—Male:^ Wing, 1G7.5-178 (average, 172.5) mm.;
tail, 63-66.8 (64.7); exposed culmen, 55-63 (58.3); height of bOl at

base, 11-12 (11.4); tarsus, 46.5-51 (48.4); middle toe, 43.5-45

(44.4).

Type-locality.—Tobago Island, West Indies.

Geographical distribution.—Tobago Island, West Indies.

This new subspecies is mudi like Butorides virescens maculatus,

but is smaller, except the length of the bill; and the neck and sides of

head, particularly the cheeks and jugulum, are more fulvescent.

From Butorides virescens lucianus it iliflVrs in having the neck antl

sides of the head duller, darker, less glaucous purplish, and, espe-

ciall}^ on cheeks and jugulum, more fulvescent. It is distinguishable

from Butorides virescens hypemotius by its lighter, duller, more rufes-

Four specimens, from the island of Tobago, West Indies.
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cent (less purplish) neck and sides of head; much lighter, more fulves-

cent jugulum, conspicuously contrasted with the surrounding parts;

and usually somewhat lighter posterior lower surface. Compared
with Butorides virescens dominicanus it has the neck and sides of head

darker, duller, and more rufescent; the jugulum much more fulves-

cent and conspicuously contrasted with surrounding parts; also the

lower posterior parts darker. It may be separated from Butorides

virescens cuhanus by its longer wing and tail; lighter, duller, more

rufescent (less purphsh) neck and sides of head; conspicuously

lighter, more fulvescent, and more contrasted jugulum. It is very

easily distinguished from Butorides virescens christophorensis, by
reason of its darker, duUer, much less fulvescent (more purplish)

neck and sides of head; much more contrasted jugulum; and much
darker posterior lower parts. It ismuch unhke Butorides virescens har-

hadensis inasmuch as it is larger, though with a relatively more slen-

der biU; and has the neck and sides of head duller, less fulvescent and

somewhat more purplish, particularly posteriorly; the jugulum much
more fulvescent and thus strongly contrasted with the surrounding

parts; and the posterior under parts darker. It is even more differ-

ent from Butorides virescens hahamensis in its much greater size

throughout, darker, duller, less fulvescent (more purplish) neck and

sides of head, and darker posterior lower surface.

A single bird in juvenal plumage does not differ from the same

stage of Butorides virescens cuhanus.

This island race is rather peculiar in its combination of color char-

acters; for the fulvescent cheeks and jugulum are in more decided

contrast to the adjacent parts than is the case in most of the other

forms of the species; and the hind neck is unusually duU colored.

The jugulum is still more fulvescent in two Field Museum specimens

(Nos. 33659 and 33662) than in the type.

So far as known it is peculiar to the island of Tobago and perma-

nently resident there.

Five specimens have been examined, all from the island of Tobago.

Measurements of specimens of Butorides virescens tohagensis.

Museum and number.



NO. lOlfi. RKVI^ION OF BUTORIDES VIRE8GEN8—0BERH0LSER. 573

BUTORIDES VIRESCENS CURACENSIS, new subspecies.

Gliars. suhsp.—Similar to Butorides virescens tohagensis, but decid-

edly smaller (except l)ill and tai-sus); neck and sides of liead darker,

less rufcsccnt (more pur])lisli) and not cjuite so dull; jugulum much
darker, less fulvescent (more purplish), and not different in color

from the adjoininf]j portion of neck; fjlaucous, lon<x, pointed, pluma-

ceous feathers of upper surface with numerous very evident, though

obsolescent, narrow, darker bars; breast and upper abdomen nar-

rowly and somewhat obscurely, though evidently, barred with darker

brownish gray.

Description.—Type, adult male, No. 37409, Carnegie Museum;
St. Patrick, Curasao Island, West Indies, May 2, 1011; Af. A. Car-

riker, jr. Pileum, occi])ital crest, and postocular region, deep,

glossy bottle green; a short subauricular streak black; malar strij)e

bufT; submalar stripe somewhat ])ur]>lish chestnut mixed with black-

ish; cheeks, auriculars, sides and back of neck, j)uri)lish chestnut,

decidedly more fulvescent anteriorly, slightly glaucous posteriorly;

upper surface of body deep bottle green, somewhat glossy, the long,

pointed, plume-like feathers of back and scai)ulars in part rather

oily or bronzy green, in part glaucous and somewhat bluish, and with

very narrow, darker, somewhat obscure though very evident, cross-

bars, these giving to all these feathers a peculiar ''watered" appear-

ance; wings fuscous, the primaries and outer secondaries dull, dark,

greenish-blue slate color, most of the ])rimaries and the outermost

secondaries tipped with white; tertials, median and lesser wing-

coverts, dark, glossy bottle green; outer scapulars margined on outer

webs with dark, dull chestnut; most of the lesser wing-coverts mar-

gined all around with tawny, some of them with s])ots of bulT}^ or

whitish ; median coverts broadly margined with tawny ochraceous

;

greater coverts narrowly edged with whitish or bufTy, some of them
having also small ternunal whitish shaft spots; primaiy coverts

with large sub-triangular terminal shaft spots of white or cream
bufT; tail dull, brownish bottle green, with a few obsolescent, narrow,

grayish })ars, and a narrow light brownish tij); chin and middle of

upper throat bufTy white, streaked medially with dark blackish

brown, sparingly on the former, more heavily on the latter; jugulum

purplish chestnut, streaked medially with white and a little with

dark brown; breast, abdomen, sides, crissum, and axillars, slate gray

with a brownish tinge, the middle of abdomen rather jialer, the long-

est lower tail-coverts with whitish centers, the breast and upjier

abdomen with numerous narrow, obsolescent, darker bars; thighs

rufescent; lining of wing rather light gi'ay, mixed with cream white,

cream buff, and a little ochraceous, the edge of wing broadly- cream

wliite.
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Measurements.—Male:^ Wing, 157.5 mm.; tail, 56.5; exposed cul-

men, 60.5; height of bill at base, 11; tarsus, 47; middle toe, 41.

Tyjje-locality.—St. Patrick, Curasao Island, West Indies.

Geographical distribution.—Island of Curasao; possibly also the

neighboring islands of Aruba and Bonaire.

Although the type is the only available specimen, it appears to rep-

resent an easily distinguishable subspecies. It differs from all of the

other subspecies in the narrow barring of the breast, a character not
present, even slightly, in any specimen of any form of Butorides

virescens examined; and also in the distinctly barred effect of the

long, pointed, glaucous, plume-like feathers of the back and scapu-

lars. The latter character is discernible on close examination in

some specimens of all the other races, but is m them scarcely obvious

enough to be worth mentioning in either diagnoses or descriptions,

and in no specimen of any of these other forms is it nearly so con-

spicuous as in the type of Butorides virescens curacensis. In addition

to the two characters just mentioned, the present new race differs

from Butorides virescens cuhanus, with wliich in general appearance
it bears closest resemblance, in smaller size (except bill), and also

duller, less purplish (more fulvescent) neck and sides of head. From
Butorides virescens grenadensis it may be distinguished in the same
way, and in size still more decidedly. Additional characters separat-

ing it from Butorides virescens maculatus are much smaller size

(except length of culmen), and darker, duller, more fulvescent (less

purplish) neck and sides of head; from Butorides virescens lucianus,

smaller size (except length of culmen), and darker, less purplish neck;

from Butorides virescens dominicanus, smaller general size, longer bill,

darker, duller neck and jugulum, and more deeply colored posterior

lower parts; and from Butorides virescens Tiypernotius, of the main-
land of South America and Costa Rica, much smaller size (except

bill), and lighter, duller, less purplish (more fulvescent), neck and
sides of head.

The type of Butorides virescens curacensis bears still some slight

indications of immature plumage in the whitish and buffy spots

on the lesser, greater, and primary coverts, broad edgings of median
coverts, and in the dull fuscous greater coverts and a few of the inner

secondaries; but in other respects it seems to be fully adult.

This may well be the form of Butorides virescens occurring on
the near-by islands of Aruba and Bonaire,^ but we have seen no
specimens from those localities.

KEY TO THE SUBSPECIES OF BUTORIDES VIRESCENS.

a. Colors deeper; posterior lower parts slate color or darker.

b. Size smaller (wing averaging less than 170 mm.); white on median portion of

foreneck usually much reduced Butorides virescens margaritophilus.

b^. Size larger (wing averaging more than 170 mm.); white on median portion of

foreneck much more extensive.

' One specimen, the type, from Curasao Island.

» Hartert, Ibis, 1893, p. 307.
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c. Neck and sides of head lighter, more rufescent (less purpli.'^h).

Bulorides vircscciis saturatus.

c'. Neck and sidea of head darker, less rufescent (raore purplish).

Bulorides vircscensfrazan.

a'. Colors lighter; posterior lower parta slate gray or paler.

6. Posterior lower parts liglit gray,

c. Larger (wing averaging more flian 178 mm.).

d. Neck darker; size smaller (wing averaging less than 185 mm.).
Bulorides virescens eremonomus.

dK Neck lighter; size larger (wing averaging more than 189 mm.).
Bulorides virescens anlhonyi.

c*. Smaller (wing averaging less than 175 mm.).
d. Neck and sides of head less ful\-oscent (more purplish) chestnut.

e. Smaller (wing of male averaging less than 1G8 mm.); 'neck and sides of

head more fulvescent (less jjurplish) Bulorides virescens barbadcnsis.

e^. Larger (wing of male averaging more than 1G8 mm.); neck and sides of

head less fulvescent (more purplish).

/. Posterior lower parta usually paler, raore whitish; neck and sidea of

head averaging lighter, less jjurplish, chestnut; wing and tail some-
what shorter; bill more slender Bulorides virescens mesalus.

p. Posterior lower parts usually darker, less whitish; neck and sides of

head darker, more purplish, chestnut; wing and tail somewhat
longer; bill stouter Bulorides virescens dominicanus.

d^. Neck and sides of head more fulvescent (less purplish) chestnut.

e. Smaller (wing less than 166 mm.); neck and sides of head less brightly

fulvescent Bulorides virescens bnhamensis.
«'. Larger (wing usually more than 166 mm.); neck and sides of head more

brightly fulvescent Bulorides virescens chrislophorensis.

b^. Posterior lower parts slate gray.

c. Larger (wing averaging more than 175 mm.).

d. Neck and sides of head paler; posterior lower parts averaging somewhat
lighter Bulorides virescens vwculalus.

d\ Neck and sides of head darker; posterior lower parts averaging somewhat
darker Bulorides virescens virescens.

c'. Smaller (wing averaging less than 175 mm.).

d. Neck and sides of head darker.

e. Breast obscurely baned; long, pointed, plume-like feathers of back and
scapulars distinctly barred; wing of male averaging less than 162 mm.

Bulorides viresceiis curacensis.

e^. Breast not barred; long, pointed, plume-like feathers of back and scapu-

lars not distinctly barred; wing of male averaging more than 162 mm.
/. Neck and sides of head averaging darker, more purplish (less rufescent);

size larger (wing averaging over 171 mm.).

Bulorides vircscens hi/pemotius.

f^. Neck and sides of head averaging lighter, Ioas purplish (more rufescent);

size smaller (wing averaging under 171 mm.).

g. Smaller (wing of male averaging about 165 mm.); posterior lower
parts averaging slightly lighter Bulorides virescens cubanus.

g^. Larger (wing of malo averaging about 170 mm.); pixsterior lower

parta averaging slightly darker Bulorides virescens grenadensis.

d'. Neck and sides of head lighter.

e. Neck and sides of head brighter, paler, and more purplish, and particu-

larly on jugulum and cheeks, less fulvescent.

Bulorides virescens lucianus.

c*. Neck and sides of head duller, darker, and loss purplish, and, particu-

larly on jugulum and cheeks, more fulvescent.

Bulorides viresans tobagensis.
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1. Thaumatichthys pagidostomus. From the Type.

2. Thaumatichthys pagidostomus.

View of head from below and dorsal view of entire fish.



[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER
"ALBATROSS," 1907-1910. NO. 20.]

DESCRIPTION OF A NEW FAMILY OF PEDICULATE FISHES
FROM CELEBES.

By Hugh M. Smith and Lewis Radcliffe,

0/ the United States Bureau of Fisheries.

Durin<:j the Philippine expedition the Fisheries steamer Albatross

cruised around the island of Celebes and made dredgings at various

places off the coast and in the bays of that island. A number of deep-

water stations were established in the Gulf of Tomini on the cast

coast, and among the animals there obtained was the remarkable

fish that is the subject of this paper.

TIIAUMATICHTHYIDiE, new family (Pediculati).

Highly divergent pediculates characterized by elongate, slender

body; large, depressed head, with weak, slender bones; enormous
horizontal mouth, with large, unequal tooth; uj)por jaw much longer

and broader than lower, the premaxillarios widely separated at tip,

leaving a broad edentulate concavity; small 03'e near angle of mouth;
small gill openings, below axil of pectorals; pseudobranchiaj absent;

well-developed fins, the pectorals not geniculated, the ventrals

absent, a greatly modifiod detached dorsal spine which lies in a mem-
branous area on the top of the head and terminates in a complex lure

wdtliin the mouth near the anterior margin of the jaw.

This family is most nearly related to the Ceratiida? among (he

known pediculates, but is distinguished therefrom by the greatly ex-

panded and depressed head, the slender body, the shape of the upper

jaw, the dentition, the absence of free doreal spmes, the remarkable

modification of the illicium, etc.

THAUMATICHTHYS Smith and Radcliffe, new genus.

Body elongate, compressed; head large, depressed, and expanded
laterally, the feeble, slender bones separated and held in place by a
very thin, translucent membrane; mouth large, cavernous; jaws very

broad, unequal ; upper jaw with a wide central semicircular indentation

Proceedings U. S. National Museum, Vol. 42—No. 1917.
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lying between tlie divergent premaxillaries ; maxillary very long and

slender, and joined to the side of the mandible; lower jaw included,

rounded; long, depressible, unequal curved or hooked teeth in each

jaw; a pair of long, hinged, hooked teeth on each side of upper jaw

near the tip of the premaxUlary, these lying against the roof of the

mouth and capable of lateral motion; eye small, near angle of mouth;

nostril close to eye; gill openings small, slit-like; gill arches 3, short;

lower part of body and head covered with spiniferous tubercles ; soft

dorsal well developed, with 8 rays; a single subdermal cephalic spine

(ilHcium) extending from frontals nearly to tip of snout, dUating into

a small, bulbous organ; the latter projects and is surmounted by a

tooth-bearing pedicel; caudal large; anal small; pectoral rays 15.

(TTiaumaticJithys; from daufia, a wonder, and ixd^C, a fish.)

THAUMATICHTHYS PAGIDOSTOMUS Smith and Radclifle, new species.

Plate 72, figs. 1, 2.

Dorsal 6; caudal 8; anal 4; pectoral 15.

Head large, broad, rectangular, depressed, constricted immediately

behind posterior angle of jaws, its length (measured from anterior

margin of branchial aperture) 2.06 in total length of fish to base of

caudal (2.8 to tip of caudal), its breadth 1.43 in its length, its depth

2.5 in its length; body slender, compressed, tapering; caudal peduncle

slender, its depth 6.6 in head; eye minute, 20 in head, 11.3 in snout,

situated on upper edge of angle of jaws; snout (measured tp tip of

projecting premaxillaries) 1.81 in head; mouth horizontal, cavernous,

the slender and widely separated cranial bones, with the thin skin,

forming an exceedingly elastic boundary ; upper jaw much the longer,

the tip of the evenly rounded lower jaw not reaching to the cavity

between the premaxillaries; maxUlaiy veiy slender, not dilated at

tip, fitting into the side of the mandible near angle of jaw; premaxil-

laries 1.5 in head, the articular processes elongate, divergent; mandi-

ble 1.88 in head; teeth long, unequal, cardiform, depressible, with

incurved tips, those on upper jaw the larger, arranged in groups; a

wide toothless space at tip of upper jaw where the premaxillaries

diverge; a pair of long, liinged, hook-like teeth, the largest 2.35 in

premaxillary, inserted near inner process of premaxillary and lying

closely applied to roof of mouth, these teeth capable of being swung
forward laterally like cranes so as to close the toothless space in front

of j aw; a small patch of small teeth on either side of roof of mouth pos-

teriorly; gullet constricted, apparently distensible to a considerable

degree ; the single detached dorsal spine lying in skin on top of head

and extending nearly to margin of upper jaw, where it terminates in a

bulbous process about size of eye; this bulb projects through roof of

mouth into the oral cavity and appears to be a luminous organ, and

from it there extends downward into the mouth a slender pedicel
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beariiif; at its tip a sharp tooth-liko process that curves backward;
nostrils bulbous, immediately in front of eyes; gill arches with a few
very large, plume-like fihiments; skin of ventral surface and sides of

body with conspicuous prickles renting on a circular base, some prickles

extending upward to base of anterior doreal rays, and a few on operclo.

Dorsal and anal relatively' low, the rays simple; caudal elongate,

narrow, rounded, the two outer rays above and below simple, the other

divided; pectorals small, 3 in head.

Color in alcohol : Above sepia, becoming grayish black on ventral

sui-face; inside of mouth dull gray; fins dark sepia.

Type.~Cat. No. 72952, U.S.X.M., 8.4 cm. in length, taken with a
beam trawl at station 5607 (lat. 0°04'00''S.; long. 121° 36' 00'' E.),

near Binang Unang Island, Gulf of Tomini, Celebes, at a depth of 761

fathoms, on a bottom of fine sand.

In this extraordinary fish the head is nearly as long as the remainder

of the body, and the length of the mouth is more than half that of the

head. It would appear that the cayernous, elastic mouth is a trap

into which the food is lured and dispatched. The light from the liulb

in the roof of the moutli sliines through the tootldess space in the

front of the upper jaw and attracts the prey which, having entered

the mouth, is prevented from escaping and brought within reach of

the lateral teeth by the two pair of large hinged, hooked teeth.

ipagidostomus; from 7:ay:r, a trap or snare, and aro/ia, a mouth.)





DESCRIPTION OF A NEW SPECIES OF ISOPOD BELONGING
TO TIIE GENUS APSEUDES FROM ECUADOR.

By Harriet Richardson,

Collaborator, Division of Marine Invertebrates, United States National Museum.

A single imperfect specimen representing a new species of Apseudes

was coDected off Cape San Lorenzo, Ecuador, by the U. S, Bureau of

Fisheries steamer Albatross in 1888. Although the anterior half of

the specimen is missmg, the part obtnmed is in such

good condition and so entirely distinct from any known
species that it seems worth while to describe it.

APSEUDES MERIDIONALIS, new species.

The single specimen is incomplete, consisting of only

the posterior half of the body—or the last three seg-

ments of the thorax and the abdomen. It measures

16 mm. in length and 3 in width. Each of the thoracic

segments is provided with four spmes on either side,

the two anterior being larger and longer than the two

posterior. Between the two posterior spines is situated

the epimeron, which is provided with two spines, one

at the antero-lateral angle and the other at the post-

lateral angle. The fifth and sixth thoracic segments

(fourth and fifth free segments) measure each 3 mm.;
the seventh segment (sixth free segment) measures

2^ mm. in length.

The five anterior segments of the abdomen are sub-

equal and are each 1 mm. long; the lateral parts are

produced on either side in a process which is provided

with two small spines, one at the post-lateral angle

and the other halfway between that and the posterior

margin of the segment; the fourth and fifth segments

have additional smaller spines on the posterior margin of

these lateral processes. On the posterior margin of the

second, tldrd, fourth, and fifth segments are two small spines, one on
either side of the median line. The sixth or terminal segment is 4 mm
long; at the place of attachment of the uropods it is H mm. wide; at

A.PSEUDES MERID-
lONAUs. Pos-
terior HALF OI
BODY. X4}.
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its anterior extremity it is provided with a strong spine, and just behind

the middle, "with three long spines on either side of the lateral margin; on

one side there is a fourth spme in front of the three lateral spines. On
the dorsal surface just within the anterior lateral spines are two small

spines, one on either side of the median line, and behmd these at

about the middle of the segment are two other small spines, one being

larger and more conspicuous than the other. The posterior end of

the segment is slightly triangular. The basal article of the uropoda

is about twice as long as wide; the outer branch is composed of 17

articles; the inner branch is lost. On the ventral side of the sixth

segment of the thorax (fifth free segment) there is a long median

spine and a short one is present on each of the first five abdominal

segments.

Half of one specimen was taken by the U. S. Bureau of Fisheries

steamer Albatross March 2, 1888, at station 2792, off Cape San Lorenzo,

Ecuador, in lat. 00° 37' 00'' S.; long. 81° 00' 00" W., at a depth of

401 fathoms, in green mud.
The type is Cat. No. 43504, U.S.N.M.

This is the first species of Apseudes recorded from South America.

It is an unusually large member of the genus. The other 28 known
species are as follows:

talpa (Montagu)

.

ohtusifrons^ Norman and Stebbing.
latreiUi {M. Edwards). simplicirostris Norman and Steb-

spinosus M. Sars. bing.

csecus Willemoes-Suhm. grossimanus Norman.

australis Haswell. gracilis Norman and Stebbing.

ohtusifrons Haswell. sculptus Pfeffer.

latus Chilton. intermedius Hansen.

timaruvius Chilton. Mhernicus Walker.

tenuimanus G. O. Sars. multicarinatus Whitelegge.

ecMnatus G. O. Sars. espinosus Moore.

robustus G. O. Sars. triangulatus Kichardson.

spectahilis Studer. propinquus Kichardson.

antardicus Beddard. seurati Nobili.

uncidigitatus Norman and Steb- riMteanus Nobili.

bing. armatus Richardson.

The species described by Boimier ^ as Apseudes Jcoelileri is probably

a s}Tionym of Apseudes spinosus, as Norman has previously stated.

Norman has also referred A. acutifrons Sars and A. hastifrons

Norman and Stebbing to a new genus Apseudopsis.

I Since the specific name of this species was used by Haswell fivo years earlier, I therefore name thLs

species Apseudes ret/usifrom.

« Ann. Univ. Lyon, vol. 26, 1896, p. 562.
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NOTES ON A COLLECTION OF FISHES FROM JAVA, MADE
BY OWEN BRYANT AND WILLIAM PALMER IN 1909,

WITH DESCRIPTION OF A NEW SPECIES.

By Barton A. Bean and Alfred C. Weed.

Of the Division of Fishes, United States National Museum.

Mr. Owen Bryant, of Cohasset, Massachusetts, having invited the

United States National Museum to send a representative with him

to Java for tlie puqjose of obtaining natural histoiy specimens, Mr.

William Palmer was detailed by the museum for the duty and the

present paper records the ichthyological collections made by them.

Nine hundred and seventy-nine specimens were secured, represent-

ing 106 genera and 182 species.

The principal publications referred to in the paper are: Dr. P.

Bleeker's Atlas Ichthj'ologique des Indes Orientales N^erlandaises, pub-

lished under the auspices of the Gouvernement Colonial Necrlandais,

by Fred. MiiUer, Amsterdam, 1862-1877. Nine volumes, folio, of this

Atlas were published, and they form the principal work of Doctor

Bleeker's life, bringing together the published results of his exhaustive

labors upon the fishes of the Indo-Australian Archipelago.

In making a study of the fishes of the East India Archipelago Doctor

Bleeker's works are indispensable and in connection M-ith reference

thereto the volume entitled The Fishes of the Indo-Australian Archi-

pelago, index of the ichthyological papers of P. Bleeker by Dr. Max
Weber and Dr. L. F. de Beaufort, Leiden, 1911, is mvaluable. This

publication is an attractive octavo of more than 400 pages, and gives

besides a short account of his life indexes of bibliography, genera,

and species.

SPHYRNA ZYG^NA (Linnaeus).

One young specimen from Batavia representing the species figured

under this name by Bleeker^ and by Day.^ Total length, 480 mm.;
width of head, 130 mm.; lateral expansion, shortest distance from

* Bijdrage tot de kennis der Plagiostomen van den Indischen Archipel. ( Verhandelingen van het Bata-

viaasch Genootschap van Kunsten en Wetenschappen, deel XXIV, 1852, pp. 1-92. Batavia.) p. 42, pi. 3,

fig. 8.

» Day, Francis. The Fishes of India, vols. 1 and 2, quarto, 195 pis. London, 1876 and 1878, p. 719,

pi. 186, fig. 4.

Proceedings U. S. National Museum, Vol.42—No. 1919.
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notch at side of head to front edge, 45 mm.; width of mouth, 30

mm.; center of mouth, 16 mm. in front of line joining corners. The
yolk sac had been about absorbed (?), but the umbilical opening had

not closed.

CARCHARIAS SORRAHi (MuUer and Henle).

Two males and three females from Batavia. Length of males, 600

mm. and 220 mm.; length of females, 600 mm., 430 mm., and 315

mm. Tlie smallest male and the intermediate female have the snout

a little pointed and the mouth slightly different in shape. The
origin of the first dorsal, also, is more nearly midway between pec-

torals and ventrals, and is about over the end of the pectoral fm. In

the other specimens the origin of the first dorsal is over the middle of

the pectoral. These two specimens may represent the true C sorrah

and the rest C. javanicus, but we find no trenchant differences.

According to Bleeker's descriptions aU agree more closely with O.

sorrah than with any other species.

RHYNCHOBATUS DJIDDENSIS (Forskal).

One specimen, the total length of which is 550 mm., taken at

Batavia, represents the species figured under this name by Day.^

The same species was described under the name R. Isevis by Bleeker^,

and by Mtiller and Henle.*

TRYGON PASTINACOIDES Sleeker.

One small specimen from Batavia, length, 190 mm.; tail, 120 mm.
Bleeker^ under this name and assigned to the synonymy of T.

uarnak by Day.' It is a very differently appearing fish from the

one figured by Day. It is possible that this species as well as T.

uarnacoides should be placed in the synonymy of T. uarnak, but as

we are unable to satisfy ourselves on this point, it seems better to

retain the names proposed by Bleeker.

TRYGON UARNACOIDES Sleeker.

One specimen. Length, 590 mm.; tail, 450 mm. Batavia. It

was originally described by Bleeker' but Day^ placed it in the

synonymy of T. uarnak.

MYLIOBATIS NIEUHOFU (Bloch and Schneider).

Two specimens from Batavia. Male: Length, 840 mm.; length

of disk, 250 mm.; width, 410 mm.; tail, 630 mm. Female: Length,

550 mm.; length of disk, 160 mm.; width, 260 mm. (about); tail,

1 See Bleeker, Plagiostomen, p. 39, and Day, Fish. India, p. 714, pi. 185, fig. 1.

» Fish. India, p. 730, pi. 192, fig. 1.

3 Plagiostomen, p. 58.

< Idem, p. 111.

5 Idem, p. 75.

» Fish. India, p. 737, pi. 195, fig. 1.

' Plagiostomen, p. 72.

8 Fish. India, p. 737, pi. 194, fig. 1.



NO. 1919. FISHES FROM JAVA—BEAN AND WEED. 589

400 mm. The tail in the smaller of these specimens is rather longer

than tlescribed by Blecker/ but this character is quite variable.

MYLIOBATIS MILVUS> MUlIer and Henle.

One male specimen from Batavia. Length, 1,540 mm.; length

of disk, 820 mm.; width about 550 mm.; tail, 1,2G0 mm.
ELOPS MACHNATA (Forskil).

Seven specimens from Batavia, 250 to 370 mm. long, seem to rep-

resent this species, although they do not exactly agree with the

description given by Regan.^

We have examined 35 specimens of the genus Elops, as follows:

Java, 7; Ashantee,Wost Africa, 3; west coast America, 5; Australia,

3; east coast America, 6; Philippine Islands, 5; Hawaii, 5; Hong-
kong, China, 1.

This series is entirely too limited to allow us to decide between the

more closely allied forms described by Regan, but the indication is

that our specimens will not entirely bear out his conclusions. We
hope to be able at some time to get a sufficient series from one locality

to give a clue to the amount of individual variation to expect.

Our specimens seem to indicate separate groups as follows: (1)

East America, (2) West America, (3) West Africa, (4) Australia and

part of Philippine specimens, (5) other Pacific and Indian Ocean
specimens.

We have made counts of vertebrae as follows: East coast America,

skeleton, 75^; Java, radiograph, 65A-; Ashantee, West Africa, radio-

graph, 69^; west coast America, radiograph, 79 V; Philippine Islands,

radiograph, 65^; Hawaii, radiograph, 68i; Hongkong, China, radio-

graph, 65 i.

The species represented by our specimens from Java was described

b}^ Blocker imdcr the name Elops saurus.*

MEGALOPS CYPRINOIDES (Broussonet).

Nine specimens, 220 to 285 mm. long. Batavia.

We have examined specimens from Australia, Samoa, and the

Philippine Islands. There is a possibility that the Samoan speci-

mens may be separable on slight grounds from the others.

We can see no reason for separating this East Indian species gener-

ically from the American tarpon. Jordan and Evermann give the

backward insertion of the dorsal as the distinguishing character, but

this seems to us to be of very little value. In our specimen of M.
cypriiioides the dorsal is situated over the first one-third of the ven-

trals, wliile in atlanticus it is over the center or last onc-tliird of these

fins.

1 Bleeker, Plagiostomen, p. 85, antl Day, Fish. India, p. 742.

* Idem, p. 87.

» Ann. Mag. Nat. Hist., ser. 8, vol. 3, 1909, pp. 37-40.

* Atlas Ichtb., vol. 6, p. 84, pi. 2C8, fig. 3.
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In some respects these specimens seem to represent the form

described by Bleeker as Megalops Jcundinga, but the differences are

so slight that no certain decision can be reached without much more
material for comparison.

CHIROCENTRUS DORAB (Forskal).

Five specimens, 170 to 330 mm. long. Batavia.

None of these specimens seem to represent the species descril)ed

by Bleeker^ as C. Tiypselosoma and we can see no valid differences

between these specimens and others in the United States National

Museum, which are labeled C. dorah.

CHANGS CHANGS 2 (Forskal).

Five specimens, 220 to 310 mm. long. Batavia.

We have examined specimens from Mazatlan, Hawaii, Samoa, and
the Philippines and see no valid differences.

DUSSUMIERIA ACUTA 3 (Cuvier and Valenciennes).

Two specimens, 135 and 140 mm. long. Pelaboean Ratoe. Native

name given as ''Bu-ro-nuk."

DUSSUMIERIA HASSELTU (Bleeker),<

Forty-six specimens, about 80 to 150 mm. long. Batavia.

AMBLYGASTER LEIOGASTERs (Cuvier and Valenciennes).

Four specimens, 140 to 150 mm. long, from Batavia represent the

species figured as Clupea (Amhlygaster) leiogaster by Bleeker.

ALOSA KANAGURTA* (Bleeker).

Plates 73-75.

Eighteen specimens, 140 to 170 mm. long. Batavia.

This species does not agree very closely with any of the estabhshed

genera of Clupeidas and may ultimately stand as the type of a new
genus; but, as we are not now prepared to enter into a much-needed

revision of the Herring genera, we follow Bleeker m assignmg it to

Alosa, to which it is apparently most closely allied.

The figures of the scales of various Clupeoid genera, plates 73-75,

exhibit interestmg differences in structure.

HARENGULA GIBBOSA (Bleeker).

Nineteen specimens, 110 to 140 mm. long. Batavia.

These fishes seem to fit about equally well the descriptions and

figures of Clupea (Harengula) gihlosa, atricauda, and moluccensis in

Bleeker.' The name gibhosa seems to be the oldest.

We follow Bleeker in assigning these specimens to the genus or

subgenus Harengula. Harengula and SardineUa were apparently

1 Bleeker, Atlas, Ichth., vol. 6, p. 92, pi. 271, fig. 3.

2 Idem, vol. 6, p. 81, pi. 272, fig. 4.

3 Idem, vol. 6, p. 94, pi. 271, fig. 1.

Idem, vol. 6, p. 95, pi. 271, fig. 2.

6 Idem, vol. 6, p. 102, pi. 272, fig.S.

8 Idem, vol. 6, p. 114, pi. 265, flg.3.

» Idem, vol. 6, pp. 106-7.
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both founded on fishes of the same genus unless SardineUa was founded
on the young of Clupea, but the type of the former is easier to deter-

mine.

In tliis group Bleeker has recognized a great number of species

which we are utterly unable to separate with the material at hand.
Many of our specimens seem to show intermediate characters and it

woyld be only by an examination of a much longer series that they
could be separated.

HARENGULA PERFORATA (Cantor),

Plate 75, fig. 1.

Twenty-one specimens, 100 to 110 mm. long. Batavia. These
specimens evidently represent the species described by Cantor as

Clupeonia perforata, but our specimens seem to fit about equally well

Bleeker's descriptions of several forms which he puts in several

genera.

HARENGULA ARGYROT-ENIA (Bleeker).

Two small specimens from Batavia, 71 and 85 mm. long, appar-

ently represent the form described by Bleeker as Clupea (Ilarengula)

argyrotxnm} It may also be the same fish as the one described under
the name Clupea dispilonotus?

ILISHA INDICA (Swainson).

Plate 75, fig. 3.

Fifteen specimens from Batavia, 90 to 170 mm. long, seem to agree

fairly well with the description and figure of this species as given by
Bleeker.'

One additional specimen from Pclabocan Ratoe, m very bad shape,

seems to be this species. Native name of this specimen given as

Z'Bu-ro-nuk."

ILISHA ELONGATA (Bennett).

One small specimen from Batavia, 90 mm. long, in bad shape, is

doubtfull}'' referred to this species on the basis of the descriptions and
figures in Bleeker.*

OPISTHOPTERUS TARTOOR (Cuvier and Valenciennes).

One specimen from Pelaboean Ratoe, Wynkoop Bay, 140 mm.
long. Native name given as

'

' Dow-in-a-wi."

In the discussion of the species Bleeker ^ expresses doubt as to

whether it is the same as the tarioore of Russell and suggests the name
0. valenciennesi if it is different. We are inclined to agree with this

conclusion, but have not sufficient material to prove the case.

' Atlas Ichth., vol. 6, pi. 2(M, fig. 5. < Idem, vol. 6, pp. 119-20.

« Idem, vol. 0, p. in, pi. 2C1, fig. 3. » Idem, vol. 0, p. 123, pi. 263, fig. 5.

» Idem, vol. 6, p. 118, pi. 259, fig. 4.
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ANODONTOSTOMA CHACUNDAi (Hamilton-Buchanan).

Eight specimens, 1 10 to 150 mm. long. Batavia. One specimen in

the United States National Museum, No. 56031, from Mindanao,

Philippine Islands, seems to represent the variety selangkat, but all

the others examined by us are typical chacunda.

ANCHOVIA INDICA (van Hasselt).^

Twenty-nine specimens, 60 to 120 mm. long. Batavia.

ANCHOVIA COMMERSONII (LacepSde).

Sixty-one specimens, 70 to 120 mm. long. Batavia. StolepJiorus

commersonii or S. tri, Bleeker.^ Being unable to distinguish between

the two, we use the older name.

ENGRAULIS POORAWAH (Russell).

Seven specimens, 100 to 170 mm. long. Batavia.

This is the species figured under this name by Bleeker.^ Day
called it E. Jiamiltonii.

We have not seen the figure of poorawali of Russell, and the name
poorwah of Cuvier is not identifiable except he identifies it with the

poorawah of Russell. Bleeker says that his fish is certainly the

poorawaJi of Russell.

We have not located the reference to Thrissa Jiamiltonii Gray, as

the only anchovy figured by him in the first volume of the illustra-

tions of Indian Zoology under the name Jiamiltonii seems to be the

type of the genus Coilia. The reference given by Bleeker is to volume

2, Fish plate 5, while the Engraulis (Coilia) Jiamiltonii is volume 1,

Fish plate 2.

ENGRAULIS ENCRASICHOLOIDES (Bleeker).^

Two Specimens 70 and 130 mm. long. Batavia.

ENGRAULIS MYSTAX « (Bloch and Schneider).

A smgle specimen, 170 mm. long, was obtained at Batavia.

SAURIDA TUMBIL? (Bloch).

One very poor specimen 90 mm. long. Batavia.

CYPRINUS CARPIO (Linnaeus).

One small specimen, 60 mm. long. Buitenzorg.

Native name given as "Maas."

This species was figured b}^ Bleeker ^ as Carpiojlavipinnis.

1 Bleeker, Atlas Ichth., vol. 6, p. 143, pi. 261, figs. 5 and 6.

2 Idem. vol. 6, p. 127, pi. 259, fig. 2.

3 Idem, vol. 6, p. 128, pi. 259, fig. 1, and pi. 262, fig. 1.

< Idem, vol. 6, p. 132, pi. 259, fig. 6.

» Idem, Atlas Ichth., vol. 6, p. 130, pi. 263, fig. 4.

6 Idem, vol. 6, p. 132, pi. 261, fig. 3.

' Idem, p. 155, pi. 277, fig. 4.

8 Idem, vol. 3, p. 74, pi. 108, fig. 3.
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CARASSIUS AURATUS (Linnaeus).

One small s])ccmien, 35 mm. long. Buitenzorg.

CoUectod by D. G. FaircliUd.

Described byBleeker under many subspecific namesbut not figured.*

BARBODES MACULATUS' (van Hasselt).

Eight s])ocimcns, 25 to 70 mm. long. Buitenzorg.

All difliT from the description in having two instead of three scales

between the lateral line and the base of the ventral fins. In this they

agree with the form described as B. goniosoma, which is probably a

synonym of B. maculatus. The number of scales ])etween the lateral

line and the ventral fins seems to be the only salient character, and

this is not constant.

One larger specimen, 110 mm. long, has the lateral line still lower,

so that the lower one of the two scales between it and the ventral is

quite small.

The native name of all but the largest is given as "Bem-ter," of the

largest "Erer-gees."

HAMPALA MACROLEPIDOTA ' (Kuhl and van Hasselt).

One specimen, 150 mm. long. Buitenzorg.

The native name is given as "Ham-pal."

CAP(ETA LEIACANTHUS< (Bleeker).

One small specimen, 25 mm. long. Buitenzorg.

The native name is given as "Susik-melik."

LEPIDOCEPHALICHTHYS HASSELTH^ (Cuvler and Valenciennes).

Four specimens, 40 to 50 mm. long. Buitenzorg.

Also one specimen collected by D. G. Fairchild at Buitenzorg.

NEMACHEILUS FASCIATUS' (Kuhl and van Hasselt).

Four specimens, 55 to 65 mm. long. Buitenzorg.

HEXANEMATICHTHYS SUNDAICUS' (Cuvier and Valenciennes).

Seven specimens, 110 to 200 mm. long. Batavia (4) and Pelaboean

Ratoe (3).

Show no trace of the whitish cross stripes shown in the figure, but

otherwise seem to correspond quite closely with figure and descrip-

tion. The specimens from Pelaboean Ratoe show some difference in

the armature and shape of the head.

Native name, Pelaboean Ratoe, "Ka-du-kang."

NETUMA THALASSINA8 (RUppell).

Tlu-ee specimens about 300 mm. long. Batavia.

» Atlas Ichth., vol. 3, p. 75.

> Idem, vol. 3, p. 104, pi. 134, fig. 1; pi. 141, fig. 1; pi. 144, fig. 0.

« Idem, vol. 3, p. 113, pi. 139, fig. 2.

* Idem, vol. 3, p. 109, pi. 137, fig. 1.

6 Idem, vol. 3, p. 13, pi. lOT, fig. 2.

• Idem, vol. 3, p. 7, pi. 103, fig. 7.

» Idem, vol. 2, p. 26, pi. 62.

8 Idem, vol. 2, p. 28, pi. CI.

20441°—Proc.N.M.vol.42—12 38
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PSEUDARIUS ARIUSi (Hamilton-Buchanan).

Ten specimens, 60 to 180 mm. long. Batavia (2) and Pelaboean

Ratoe (8).

HEMEBAGRUS NEMURUSa (Kuhl and van Hasselt).

One partly dried specimen about 250 mm. long and one specimen

110 mm. long. Larger one from Dakok, smaller from Buitenzorg.

HEMIBAGRUS PLANICEPSs (?) (Kuhl and van Hasselt),

One specimen, 260 mm. long. Buitenzorg.

One mutilated specimen 220 mm. long taken from the stomach of a

snake (identified by Thomas Barbour as Homalopsis luccata).

HEMIBAGRUS,^ species.

One smaU specimen, 50 mm. long. Buitenzorg .(?).

GLYPTOTHORAX PLATYPOGONs (Kuhl and van Hasselt).

Six Specimens, 70 to 100 mm. long. Buitenzorg.

Native name "Gae-kel."

CALLICHROUS BIMACULATUS^ (Bloch).

One specimen, 165 mm. long. Batavia.

CLARIAS TEYSMANNI' (Bleeker).

One specimen, about 50 mm. long. Buitenzorg.

Four specimens, each about 20 mm. long, have been provisionally

identified as the young of this species.

Native name given as "Lee-le."

CLARIAS BATRACHUS8 (Bloch).

Two specimens, 140 and 180 mm. long. Buitenzorg.

One fairly large head seems to be referable to this species. Native

name, "Lee-le."

CLARIAS, species.

Ten young specimens, each about 20 mm. long. Buitenzorg.

Too small for specific identification at present. Native name,

"Lee-le."
*

MONOPTERUS JAVANENSIS' (LacepSde).

Twenty-five specimens, 50 to 450 mm. long. Buitenzorg, 10;

Depok, 3; Tjibodas, Mount Gedei, 4,500 feet., 1; ? 11. Native

name, ''B'lut."

Also one specimen collected by D. G. Fairchild at Buitenzorg.

1 Bleeker, Atlas Ichth., vol. 2, p. 36, pi. 49, « Idem, vol. 2, p. 84, pi. 87, fig. 3.

2 Idem, vol. 2, p. 55, pi. 69. ' Idem, vol. 2, p. 104, pi. 99, fig. 1.

3 Idem, vol. 2, p. 56, pi. 71. * Idem, vol. 2, p. 103. pi. 98, fig. 2.

<Idem, vol. 2, p. 54. ? Idem, vol. 4, p. 118, pi. 191, fig. 1.

5 Idem, vol. 2, p. 63, pi. 83, fig. 2.
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ANGUILLA MAURITIANAi (Bennett).

One very large specimen, head and skin about 5 feet long. Buit-

enzorg

ANGUILLA SIDATJ (Bleeker).

Two small specimens about 130 and 160 mm. long. Pelaboean

Ratoe. Native name, "Or-ling."

MURENESOX TALABON ' (Cuvier).

One specimen, about 500 mm. long. Batavia.

GYMNOTHORAX PICTUS< (Ahl).

One large specimen (head and skin) about 1 meter long. Batavia.

PANCHAX PANCHAX^ (Hamilton-Buchanan).

Twenty-two specimens, 30 to 50 mm. long. Buitenzorg.

Five small specimens about 20 mm. long have been doubtfully

referred to this species, although showing some differences in pro-

portions and color which may be due to age. Native name, "Susik-

melik."

PAREXOCCETUS MENTO « (Cuvier and Valenciennes).

One specimen, 80 mm. long. Batavia.

CYPSILURUS OPISTHOPUS' (Bleeker).

Two specimens, 180 to 190 mm. long. Batavia.

ZENARCHOPTERUS DISPAR8 (Cuvier and Valenciennes).

One poor specimen, about 140 mm. long, with most of snout

broken off. Batavia.

ZENARCHOPTERUS BUFFONIS ' (Cuvier and Valenciennes).

Two good specimens, 160 and 180 mm. long. Batavia.

A})parently male and female.

DERMOGENYS PUSttLUSi" van Hasselt.

Sixty-two specimens, 30 to 50 mm. long, of this small fluviatile

form. Buitenzorg.

The description is not sufficiently clear for us to separate ftliis

species from D. sumatranus in the absence of specimens of the latterj

The main differences appear to be variations in depth and in length'

1 Bleeker ( MuTxna maculata), Atlas Ichth., vol. 4, p. 9, pi. 145, flg. 2. GQnther (.An{;uilla mauritiana).

Cat. Fish. Brit. Mils., vol. 8, p. 25.

» Bleeker, Atlas Ichth., vol. 4, p. 10, pi. 147, flg. 3.

> Idem, vol. 4, p. 22, pi. 152, fig. 2.

« Idem, vol. 4, p. 87, pi. 170, flgs. 3-4; pi. 172, flg. 3; pi. 173, flg. 1; pi. 189, flg. 3.

» Idem, vol. 3, p. 141, pi. 144, fig. 3.

•Idem, vol. 6, p. 77, pi. 251, flg. 6.

' Idem, vol. 6, p. 76, pi. 248, flg. 2.

* Idem, vol. 6, p. 63, pi. 253, flg. 4.

» Idem, vol. 6, p. 62, pi. 254, flg. 3.

"Idem, vol. 6, p. 64-66, pi. 253, flg. 1-2.
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of head. Bleeker measured 58 specimens of D. pusillus and 2 of D.

sumatranus. The remarkable development of the anal regcion is

here shown in figs. 1 and 2.

Native name, "Ju-ju-

long."

BELONE
Hasselt.

STRONGYLURA ' van

Four specimens, each

about 350 mm. long.

Batavia.

BELONE ANNULATA2 Cuvier and

Valenciennes.

Figs. 1-2.—Anal fin of male Deemogenys pusillus.

1, View of bight side; 2, ventral view.
One specimen, about 350

mm. long. Batavia.

The name gigantea Temminck and Schlegel for this species seems to

be about four years later than annulatus.

SPHYR^ENA JELLO' Cuvier and Valenciennes.

Seven specimens, 140 to 270 mm. long. Batavia.

SPHYR^NA OBTUSATA* Cuvier and Valenciennes.

Two small specimens, about 120 mm. long. Batavia.

ATHERINA FORSKALH* Riippell.

One specimen, 75 mm. long. Batavia.

ATHERINA DUODECIMAXIS « Cuvier and Valenciennes.

One small specimen, 70 mm. long. Batavia.

The small amount of material of this very cUfficult group renders

the identification very uncertain.

MUGIL DUSSUIVIIERI' Cuvier and Valenciennes.

One specimen, 140 mm. long. Batavia.

MUGIL PLANICEPS' Cuvier and Valenciennes.
*

One specimen, 220 mm. long. Batavia.

AGONOSTOMUS« BRYANTI Bean and Weed, new species.

Two specimens, 51 mm. long. Pelaboean Ratoe, Wynkoop's Bay,

October, 1909.

1 Bleeker {Mastacembelus strongyluTUs) , Atlas Ichth., vol. 6, p. 45, pi. 257, fig. 2.

» Idem, vol. 6, p. 48, pi. 258, fig. 3.

3 Bleeker (Verb. Bat. Gen., vol. 22, 1849, p. 56, of Bijdrage tot de kennis der Percoiden van den.

Malaijo-Molukschen Archipel met beschrijvingen van 22 nieuwe soorten) and Day (Fish. India, p. 342),

< Bleeker (Verh. Bat. Gen., 1849, p. 56) and Day (Fish. India, p. 343, pi. 71, fig. 5).

5 Day, Fish. India, p. 345, pi. 71, fig. 4.

6 Idem, p. 345.

'Idem.p. 352,pl. 74,fig. 4.

« Idem, p. 350.

• Referred with some doubt to this genus to which it seems most closely allied.
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We are informed that there are many small mountain streams flow-

ing into the ba}"- and it is probable that these fish were taken from one

of these.

Head, 3i; depth, 4; snout, 5^; eye, 3^; D. V-I, 8; A. Ill, 8; scales

26-20 in horizontal scries, the specimens being in such condition that

it is practically impossible to make an accurate count. Teeth in a

vilUform patch in each jaw, tlie outer row considerably enlarged.

Tlie teeth in the inner rows are so small that they can not be detected

by the use of a dissecting needle but are plainly visible under the

microscope. Looking directly down on their ends they look like

minute papillae. Papillae of similar appearance are visible in all parts

of the roof of the mouth of the cotype, being especially crowded on the

head of the vomer. The teeth of the outer row are strong, conical,

abruptly recurved and, perhaps, slightly flattened at the tip. In

Agonostomus monticola the teeth in the jaws are all recurved, with.

Fig. 3.—Agonostomus bryanti, new species.

the tip flattened, spoon-shaped, bicuspid or tricuspid. A careful

inspection will show all types in the same jaw.

Mouth very small, oblique, the lower jaw strongly projecting. The
maxillary does not reach front of eye.

Caudal rounded; soft dorsal opposite anal and similar to it but

with slightly shorter base.

Scales ctenoid, a single row of teeth on the edge of each. In

Agonostomus monticola there are from three to six rows of fine teeth

on the outer edge of each scale. An unidentified specimen of Joturus

has the entire exposed surface of the scale closely covered with fairly

strong teeth.

This species differs from all other species of Agonostomus of which
we can find any descrii)tion in the small number of scales. The
mouth, also, is smaller and directed more upward than in others.

The teeth are apparently larger than A. monticola.
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Color in alcohol uniform pale brownish.

The dorsal fins were apparently black in life.

Type-Specimen.—Cat, No. 72582, U.S.N.M.

RACHYCENTRON CANADUS (Linnaeus).

One specimen, 170 mm. long. Batavia.

DREPANE PUNCTATA' (Linnseus).

Two specimens, 90 and 160 mm. long. Batavia.

The smaller specimen has four free spines before the dorsal. These

are apparently articulated directly to the supraoccipital crest. Traces

of them can be seen in the largest specimen.

PLATAX TEIRA2 (Forskal).

Three specimens, 180 to 200 mm. long. In very poor color.

Batavia.

MEGALASPIS ROTTLERI^ (Bloch).

Thirty-six specimens, 100 to 150 mm. long. Batavia, 26; Pelaboean

Ratoe, 10.

Described as Scomber rotileri by Bloch, which some authoi-s have
identified with the Scomber cordyla of Linnaeus. We are unable to

decide in regard to the latter name, so use that of Bloch. The pres-

ence of finlets and the increased caudal armature seem to us sufficient

grounds for generic separation.

CARANX FORSTERI Cuvier and Valenciennes.

Three specimens, 230 mm., 235 mm., 290 mm. Batavia.

We have examined all the specimens of this and related species in

the United States National Museum and have reached the following

conclusions

:

Caranx latus Agassiz is a very dift'erent species, with more soft rays

in dorsal and anal, with long snout, fewer scutes, and the curved and
straight parts of the lateral line about equal in extent.

Caranx elacata is probably this species, also C. marginatus and the

type of C. rlidbdotus. The cotype of C. rJiabdotus is quite different

from the type in many characters and is probably a different species.

Both are very young. Specimens from Hawaii were first identified

as C. latus and later published as C. forsteri. They are apparently

all C. melampygus.

Caranx parapistes Richardson is probably C. forsteri, as also C. Jier-

herti of Bennett.

Caranx melampygus of Day (Fishes of India) is apparently a mix-

ture of C. forsteri and C. melampygus. He probably had both species

1 Bleeker {HarpocMrus punctatus), Atlas Ichtli., vol. 9, p. 19, pi. 365, fig. 4.

2 Idem, vol. 9, p. 73, pi. 379, fig. 2, and pi. 382, fig. 1.

3 The specimens of Carangidse and Scombridse in this collection were examined by Mr. J. T. Nichols

of the American Museum, New York. Our identifications agree with those of Mr. Nichols except in a
very few cases where a more complete series for comparison has shown some obvious differences.
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at hand and confused them, a thing quite easy to do unless the length

of the snout and maxillary, number of rays in doi-sal and anal, and

number of scutes are noted. The shape of the curved part of the

lateral line is also different in the two.

CARANX DJEDABA (ForskSl).

Twenty-seven specimens, 90 to 180 mm, long. Batavia.

One specimen is aberrant in head and depth, but the others appear

to form a veiy natural group.

Tliis is possibly different from the Caranx djeddaha of Ruppell,^

which has a larger fin count in dorsal and anal. It is the Caranx

djeddaha of Day and the Selar livMii of Blocker.^

The Caranx vari of Cuvier and Valenciennes may be the same as the

C. djeddaha of Riippell.

CARANX KALLA Cuvier and Valenciennes.

One specimen, 95 mm. long. Batavia.

This specimen is very young and lacks the falcate pectoral which

appears in young of other species at similar sizes. It seems to be,

however, the Caranx Jcalla of Cuvier and Valenciennes and the Caranx

hreins of Bleeker and of Giinther. The Caranx calla of Giinther may be

a different species with a shorter head.

CARANX LEPTOLEPIS (Cuvier and Valenciennes),

One specimen, 130 mm. long. Batavia.

This fish was identified by Nichols as C. georgianus, but an exami-

nation of specimens of georgianus from AustraUa, the typo-locahty,

shows that the latter are a different species with longer head, greater

depth, smaller eye, longer snout, fewer gill-rakers, and fewer scutes.

Also the scutes on the Australian specimens are much larger.

This specimen agrees well with the description of C. leptolepis, the

type of which came originally from Java, except that the snout is a

httle shorter than there recorded. This discrepancy may be parth''

due to differences in method of measurement. If the snout of our

specimen is measured from the front edge of the iris it is equal in

length to the diameter of the iris.

CARANX IRE (Cuvier and Valenciennes).

One specimen, 130 mm. long. Batavia.

Our specimen differs somewhat from a Phihppine specimen also

identified as C. ire in head and depth, but we lack material to settle

the matter. Either specimen fits the descriptions fairly well.

CARANX ATROPUS (Bloch and Schneider).

Two specimens, each 75 mm. long. Batavia.

The head is considerably longer and the ventral fins much shorter

than in current descriptions. In some respects these fish seem to be

> Atlas Fische, p. 97. * Makieelacbtigen Fiache, p, 54.
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closer to Giinther's description of Caranx talamparoides Bleeker. The
latter is, however, probably more slender.

CARANX MALABARICUS (Bloch and Schneider).

Two specimens, 165 mm. and 270 mm. long. Batavia.

In spite of some discrepancies these specimens seem to conform

fairly well to the published descriptions.

CARANX OBLONGUS (?) (Cuvier and Valenciennes).

One specimen, 175 mm. long. Batavia.

Our fish seems to fit the descriptions of this species fairly well

except that the first anal ray is about as long as the first dorsal ray.

A specimen from New Guinea labeled 0. oUongus is not this species

and we have not yet been able to identify it.

CARANX ARMATUS (Forskal).

Two specimens, 110 and 150 mm. long. Batavia.

This species is quite distinct from Citula dorsalis Gill, with which

Mr. Nichols compares it.

Specimens from the Philippines labeled C. armatus seem to be the

same species as those identified as C. atropus by Mr. Nichols and our-

selves.

CARANX MALAM (Bleeker).

Two specimens, 170 and 180 mm. long. Batavia.

These specimens are the Caranx nigripinnis of Day, which seems

to be certainly a synonym of Selar malam of Bleeker.

ALECTIS INDICUS (Bloch).

Two specimens, each about 150 mm. long.

The genus Alectis, proposed by Rafinesque as a substitute for

Gallus Lacepede, was probably based on this species. Lacepede's

description of Gallus virescens could apply either to this species or to

ciliaris, but Cuvier and Valenciennes say that he had seen only

specimens from the Indian Ocean, where this species is quite common
and ciliaris is rather rare.

Cuvier and Valenciennes describe this species under five names:

Scyris indicus,^ Scyris alexandrinus,^ Gallichthys major,^ GallicMhys

cJievala,* and Gallichthys xgyptiacus} Ciliaris was described by these

authors under three names: Blepharis indicus,^ Blepharis sutor,''

and Blepharis major.

^

The description of Scyris indicus fits our fish with sufiicient exact-

ness and the type of that fish came from Java.

If we are correct in our translation, the very brief description of

Zeus gallus given by Linnaeus refers not to the present species but to

the ciliaris of Bloch.

1 Hist, des Poissons, vol. 9, p. 14S. ^ Idem, vol. 9, p. 176.

2 Idem, vol. 9, p. 152. • Idem, vol. 9, p. 154.

3 Idem, vol. 9, p. IGS. ' Idem, vol. 9, p. 161.

* Idem, vol. 9, p. 175. * Idem, vol. 9, p. 163.
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LACTARIUS LACTARIUS (Bloch and Schneider).
*

Thirteen specimens, 80 to 100 mm. long. Batavia, 11; Relaboean

Ratoe, 2.

SCOMBEROIDES TOL (Cuvler and Valenciennes).

Twenty-one specimens, 100 to 200 mm. long. Batavia.

These fish are the same species as the one figured imdor the name
moadetta by Day.

They are quite difi'erent from the Hawaiian specimens described

as sancti-petri which have the scales lanceolate instead of linear as in

the Javan specimens.

The Hawaiian specimens are undoubtedly properly identified with

the -S'. saiuti-petri of Cuvier and Valenciennes.

SCOMBEROIDES LYSAN (Forskal).

Ten specimens, 120 to 190 mm. long. Batavia.

These specimens are easily separable at a glance from the two
more slender forms, S. tol and S. sancti-petri.

The fishes belonging to the genera Scomheroides and Oligoplites

are so similar in form that on external characters they seem to con-

stitute but a smgle genus. However, the American species have
only 4-5 (occasionally 6) spines in the first dorsal (it is possible that

all the counts of 6 have been made by including the last procumbent
spine), while those of Asia and Africa have G or 7 spines (probably C by
atrophy of the first). This character would not be worthy of generic

rank if it were not supported by other anatomic ones. The scales

in all the American forms are linear, while they are lanceolate in all

the African and Asiatic ones except S. tol, which has them linear.

The most important character is one that was first mentioned and

figured by Liitken in Spolia Atlantica,^ the arrangement of the teeth

in the roof of the mouth. In both there is practically a continuous

band of teeth across the head of the vomer, the entire length of the

palatine and on the upper arm of the ptery^goid. In addition to this

Scomheroides has a broad patch of teeth on the mesopterj^goid. We
quote Liitken's statement from the English edition

:

For the subdivision of this genus it would be best to employ a difference hitherto

unnoticed, namely, the existence or absence of teeth on the pterygoids side by side

with those of the palatines and vomer, in accordance with the followins; scheme, the

divisions of which must, however, only be estimated as sections or subgenera, and not

as true genera.

A. 4-5 (G) dorsal spines; scales linear; no teeth on the j^torygoids. C. occidentalis,

saliens, palomcta {Oligoplites, Gill).

B. 7 dorsal spines, and teeth on the pterygoids. 1. Scales linear: C.tol{C.moaditta,

Klz., perhaps the young form of C. tol). 2. Scales short and broad: C. lyson, sa7ic(i

Petri, and a new species from Singapore which greatly resembles C. alius of the western

coast of Central America.

1 Dansk. Vid. Solsk. SkT., vol. 12, 1880, pp. 413-C13, pis. 1-5, translated in Ann. Mag. Nat. Hist., ser. 5,

vol. 7, 1881, pp. 1-14, 107-123.



602 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 42.

There is a considerable difference in number and arrangement of

gill-rakers in the various species of Oligoplites and Scomheroides, but

it seems to have no generic value.

The genus Eleria Jordan and Scale, based on the presence near the

symphysis of the mandible of a pair of diverging canine teeth, is a

synonym of Scomheroides. These teeth are matched by a similar

pair in the upper jaw of specimens less than 150 mm. long. Soon

after reaching this size the mandibular pair of canines disappear

while those on the premaxillary persist until the fish is about 180

mm. long.

Eleria i)hili'p'pina, the type-species, is a synonym of Scomheroides

lysan.

SCOMBER KANAGURTA (Russell).

Twenty-eight specimens, 110 to 200 mm. long. Batavia.

Identified by J. T. Nichols as S. hrachysoma and ;S'. microlepidotus.

Scomher hracliysoma Bleeker is an exceedingly rare fish in Java

(Bleeker had only one specimen) and difi^ers from all of these speci-

mens in much greater depth and in the absence of all spotting on

the back.

Scomher microlepidotus is apparently the young of ;S^. chrysozonus,

and tliis name is therefore not tenable.

We have examined in addition to these Java fish, one which was

identified by Bleeker as Scomber Tcanagurta, two identified by Alvin

Scale as S. loo, and eight identified by Scale as S. microlejndotus. The

ones called loo are much larger and show a slightly different color

pattern, but otherwise we can see no other specific differences in any

grouping of the entire lot. We are entirely unable to determine the

basis of Nichols's division of the specimens he examined.

We have carefully examined the paper by Dr. P. N. Van Kampen,^

and agree with him that Scomher Jcamigurta,^ S. loo, S. microlepi-

dotus, S. moluccensis, S. cJirysozonus, and S. reani, should all be

included under the single name S. Tcanagurta, but we differ from him

in including his S. neglectus in the list.

Another specimen (No. 56090) labeled Scomher hrachysomu (prob-

ably identified by Alvin Scale) is evidently Van Kampen's S. neglec-

tus, wliich we include in S. Tcanagurta, as our specimens from Batavia,

Java, show all the intermediate conditions.

Mr. E. C. Starks, after an examination of the skull of each of these

species and of Scomher scomhrus, said that he saw no reason in this

case for generic separation of the two. This leaves hracliysoma alone

in the genus BastreUiger.

1 Bull. Dept. Agr. Ind. K^erl., No. 8, Zool., pt. 2, 1907.

2 For bibliography of Scomber kanagurta, especially revisions, see P. N. Van Kampen, Bull. Dept. Agr.

Ind.-N(5erl., No. 8 (Zool., pt. 2), 1907; Klunzinger, Verb. Zool.-Bot. Ges. Wien.vol. 21,1871, p. 441; H. \V.

Fowler, Proe. Acad. Nat. Sci. Phila., vol. 56, 1904, p. 757.
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GYMNOSARDA ALLETERATA (Rafinesque).

Four specimens, three about 250 mm. each, one about 300 mm.
long. Batavia.

AUXIS THAZARD (Lac6p6de).

One specimen, 240 mm. long. Batavia.

SCOMBEROMORUS COMMERSONn (Lac6p6de).

Six sporimoiis, 170 to 230 mm. long. Balavia.

SCOMBEROMORUS GUTTATUS (Bloch and Schneider).

Two specimens, 110 and 170 mm. long and three doubtful, 55, 170,

and ISO mm. long. Batavia.

So far as we can identify them, there are sLx specimens of S.

commersonii in the collection. The others are not this form but
might with equal propriety be assigned to any one of four species:

S. huJilii, S. guttatus, S. lineolatus, and S. intemiptus, all of which
may ultimately be assigned the same name. We have, therefore,

used the oldest name, Scomheromorus guttatus.

TRICHIURUS HAUMELA (ForskSl).

Seven specimens, 140 to 280 mm. long. Batavia.

These specimens are labeled Tricliiurus Tiaumela, to wliich species

they probably belong if, as seems rather doubtful, this and T. japoni-

cus are really specifically distinct from T. lepturiis. We do not have

a sufficient series of specimens to determine this point. T. coxi,^

of which we have two specimens, shows some characters which may
prove of value.

We have tliree specimens, apparent^ T. muticus, which show the

common characters of a more nearly straight lateral line and of the

presence of minute scales indicating the position of the reduced ven-

tral fins. These scales are almost invisible to the naked eye, but

are readily apparent under a lens when their position has been shown

by the use of a veiy fine dissecting needle. A coarser needle would

be apt to destroy them without giving an indication of their presence.

We have not been able to find these scales in other specimens exam-
ined.

The species of Trichiurus are so very similar in appearance and the

various individuals of a single species show such great difi'erences,

especially in depth of body anil m relative length of the various sec-

tions of the body, that it is probable we must look for differentiid

characters in the internal anatomy or else greatly reduce the number
of nominal species.

Trichiurus lepturus is plaiidy distinguished from T. muticus by its

larger size, lack of ventral scales, more elongate Gess markedly tri-

angular) heail and much stronger dentition. .Also, the lateral line

I Ramsay and Ogilby, Proe. Lina. Soc. N. S. Wales (2), vol. 2. p. 562.
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is more angled about opposite the end of the pectoral. In T. mu-
ticus the lateral line is nearly straight. Trichiurus savala may be

small specimens of T. "Jiaumela" or of T. muticus and may ulti-

mately prove unidentifiable. Trichiurus nitens Garman^ is possibl}'

not distinct from T. lepturus.

STROMATEUS SINENSIS Euphrasen.

Ten specimens, 100 to 180 mm. long. Batavia.

One with an isopod {Cymotlioa stromatei Bleeker) in the mouth.

LEIOGNATHUS BINDOIDES (?) Bleeker.

One specimen, 75 mm. long. Batavia.

LEIOGNATHUS EDENTULUS (Bloch).

Seven specimens, 80 to 100 mm. long. Batavia.

LEIOGNATHUS INSIDIATOR (Bloch).

One specimen, 75 mm. long. Batavia.

LEIOGNATHUS GERREOIDES (Bleeker).

Eight specimens, 85 to 110 mm. long. Batavia.

LEIOGNATHUS SPLENDENS (Cuvier).

Twenty-one specimens, 80 to 130 mm. long. Batavia.

Two doubtful specimens, each 75 mm. long. Binoeangen.

GAZZA MINUTA (Bloch).

Eight specimens, seven about 90 mm. long, the other about 130

mm. long. Batavia, 7; Pelaboean Ratoe, 1.

AMBASSIS NALUA 2 (Cuvier and Valenciennes).

One specimen 70 mm. long and one doubtful, 60 mm. long.

Best specimen from Batavia, other from Welcome Bay, Bantam.

AMIA QUADRIFASCIATA (Cuvier and Valenciennes).

One specimen, 95 mm. long. Batavia.

Shows some characteristic vertical bars below the lowest horizon-

tal stripe, wliich are not shown in Bleeker's figure.^

AMIA AMBOINENSIS< (Bleeker).

One specimen, 120 mm. long. Batavia.

EPINEPHELUS ONGUS^ (Bloch).

Two specimens, 280 and 300 mm. long. Batavia.

EPINEPHELUS VARIOLOSUS^ (Cuvier and Valenciennes).

One specimen, 200 mm. long. Batavia.

Two other specimens, 220 and 290 mm. long, have been doubtfully

referred to this species.

1 Mem. Mus. Comp. ZooL, vol. 2G, p. 69.

2 Bleeker, Atlas Ichth., vol. 8, p. 135, pi. 354, fig. 6.

3 Idem, vol. 7, p. 88; vol. 8, pi. 335, fig. 1.

* Idem, vol. 7, p. 90; vol. 8, pi. 346, fig. 1.

^ Idem, vol. 7, p. 64, pi. 282, fig. 2. Not pi. 342, fig. 3.

6 Idem, vol. 7, p. 40, pi. 300, fig. 3.
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EPINEPHELUS SEXFASCIATUS ' (Kuhl and van HasseU).

One specimen, 220 mm. long. Batavia.

EPINEPHELUS PANTHERINUSa (Lac6p6de).

P^our specimens, 140 to 250 mm. long. Batavia.

EPINEPHELUS GILBERTI' (Richardson).

One specimen, 240 mm. long. Batavia.

EPINEPHELUS MERRA * Bloch.

Two specimens, 170 and 260 mm. long. Batavia.

THERAPON PUTA5 (Cuvier and Valenciennes).

Three specimens, 120 to 130 mm. long. Batavia.

THERAPON JARBUA« (ForskSl).

Three specimens, 90 to 130 mm. long. Welcome Bay, Bantam, 1

;

Batavia, 2.

THERAPON THERAPS ' Cuvier and Valenciennes.

Six specimens, 30 to 150 mm. long. Batavia.

PLECTORHYNCHUS PICTUS' (Thunberg).

Two specimens, 190 to 200 mm. long. Batavia.

Adult of tills species.

PLECTORHYNCHUS CH.ffiTODONOIDES9 (Lacep6de).

One specimen, 300 mm. long, in adult coloration. Batavia.

SCOLOPSIS BIMACULATUS'o (RUppell).

One specimen, 190 mm. long. Batavia.

SCOLOPSIS T.ffi:NIOPTERUS » (Kuhl and van Hasselt),

One specimen, 230 mm. long. Batavia.

SCOLOPSIS MARGARITIFER ^ Cuvier and Valenciennes.

Three specimens, each about 190 mm. long. Batavia.

POMADASYS NAGEB13 (Ruppell).

One specimen, 250 mm. long. Batavia.

There is some discrepancy between the description and the figure

in regard to scale count. The fish at hand has about 40 scales in a

horizontal series helow the lateral hue and about 56 in and above

lateral line. The description calls for about 40 scales in the lateral

line. In the figure are shown 56 scales in and above the lateral line

and about 50 below.

1 Bleeker, Atlas Ichth., vol. 7, p. 60, pi. 281, flg. 2.

2 Idem, vol. 7, p. 51, pi. 280, fig. 1.

3 Idem, vol. 7, p. 56; vol. 8, pi. 351, flg. 3.

< Idem, vol. 7, p. 55, pi. 301, flg. 2.

' Idem, vol. 7, p. 112; vol. 8, pi. 340, flg. 2.

• Idem, vol. 7, p. 112, pi. 312, flg. 2.

' Idem, vol. 7, p. 113; vol. 8, pi. 321, fig. l.

8 Idem, vol. 8, p. 24, pi. 329, flg. 4; pi. 333, fig. 2.

• Idem, vol. 8, p. 17, pi. 301, fig. 3; pi. 303, flg. 2.

10 Idem, vol. 7, pi. 314, flg. 1; vol. 8, p. 10.

'Idem, vol. 8, p. 10, pi. 343, flg. 5.

« Idem, vol. 8, p. 3, pi. 317, fig. 2.

'• Idem, vol. 8, p. 29, pi. 351, flg. 4.
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LUTJANUS CHIRTAHi (Cuvier and Valenciennes).

Five young specimens, 80 to 160 mm. long. Batavia.

LUTJANUS VITTA2 (Quoy and Gaimard).
•

One specimen, 170 mm. long. Batavia.

LUTJANUS RUSSELLI3 (Bleeker),

Two specimens, each about 180 mm. long. Batavia.

LUTJANUS FULVIFLAMMA* (Forskal).

Two specimens, 250 and 300 mm. long. Batavia.

The most salient difference between these specimens and the de-

scription and figure is in the distal edge of the anal fin, which is de-

scribed as being curved. Our specimens show it almost perfectly

straight.

CJESIO CCERULAUREUS » Lacepede.

One specimen, 170 mm. long. Batavia.

C-ESIO LUNARIS8 (Ehrenberg).

Six specimens, 130 to 220 mm. long. Batavia.

AU these specimens have a narrow band or a single row of teeth

on the palatine or pterygoid. This patch is so narrow that it can not

be found by the use of an ordinary dissecting needle, but is detected

at once by the use of an edge as a scraper in the roof of the mouth.

SPARUS DATNIA' (Hamilton-Buchanan).

One specimen, 110 mm. long. Pelaboean Ratoe.

The native name is given as ''Sing-rung."

GERRES MACRACANTHUSs Bleeker.

Two specimens, 90 and 110 mm. long. Batavia.

OTOLITHUS ARGENTEUS3 Kuhl and van Hasselt.

Five specimens, 100 to 260 mm. long. Batavia.

PSEUDOSCIiENA AN^ffiUSi" (Bloch).

Five specimens, 65 to 150 mm. long. Batavia.

PSEUDOSCI^NA PLAGIOSTOMA" (Bleeker).

Two specimens, each 120 mm. long. Batavia.

UMBRINA MACROPTERA12 Bleeker.

Two specimens, 140 and 150 mm. long. The dorsal rays are 20-24.

Pelaboean Ratoe.

1 Bleeker, Atlas Ichth., vol. 8, p. 58, pi. 301, fig. 1.

2 Idem, vol. 8, p. 51, pi. 340, fig. 5.

3 Idem, vol. 8, p. 71, pi. 300, fig. 2.

4 Idem, vol. 8, p. 65, pi. 344, fig. 3.

6 Idem, vol. 8, p. 39, pi. 347, fig. 4.

6 Idem, vol. 8, p. 37, pi. 334, fig. 4.

J Idem, vol. 8, p. 109, pi. 361, fig. 4.

8 Idem, vol. 8, p. 125, pi. 362, fig. 1.

9 Idem, vol. 9, pi. 385, fig. 5, and Day, Fishes of India, p. 197, pi. 45, fig. 3.

10 Idem, vol. 9, pi. 385, fig. 2, and Day (Scixna anxus), Fishes of India, p. 189, pi. 45, fig. 5.

" Idem, vol. 9, pi. 385, fig. 1.

12 Day, Fishes of India, p. 182, and figured by Bleeker as Scixna macroptera, Atlas Ichth., vol. 9, pi. 384.

fig. 5.
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UMBRINA RUSSELLII i Cuvier and Valencieones.

One specimen, 130 mm. long. Batavia.

SILLAGO SIHAMA2 (Forskil).

Two specimens, 135 and 145 mm. long. Batavia.

UPENEUS VITTATUS3 (ForskSl).

One specimen, 90 mm. long, much discolored. Batavia.

UPENEUS SUNDAICUS^ (Bleeker).

One specimen, 105 mm. long. Batavia.

UPENEUS TRAGULA5 (Richardson).

One specimen, 240 mm. long. Batavia.

UPENEUS SULPHUREUS6 (Cuvier and Valenciennes).

Thirteen specimens, 65 to 120 mm. long. Batavia.

ACANTH0CH.S:T0D0N annularis' (Bloch).

One specimen, 240 mm. long. Batavia.

The preservative has turned this specimen very dark, but the

color pattern is quite distinct.

SIGANUS CORALLINUS' (Cuvier and Valenciennes).

Two small specimens, 65 and 80 mm. long. Batavia.

SIGANUS GUTTATUS (Blocli).

Two specimens, 220 and 230 mm. long. Batavia.

SIGANUS VIRGATUS (Cuvier and Valenciennes).

Seven specimens, 120 to 200 mm. long. Batavia.

SIGANUS JAVUS (Linnaeus).

Three specimens, 150, 170, and 190 mm. long. Batavia.

TRICHOPODUS TRICHOPTERUS9 (Pallas).

Two specimens, 90 and 95 mm. long. Batavia.

Also one small specimen from Buitenzorg, collected by D. G.

Fairchild.

CTENOPS STRIATUS") (Bleeker).

Eighteen specimens, 15 to 60 mm. long. Buitenzorg.

OPHIOCEPHALUS MELANOPTERUS h (Bleeker).

Two specimens, 65 and 130 mm. long. Buitenzorg, 1; Pelaboean
Ratoe, 1.

Native names "Gar-hus" and ''Bo-kan."

1 Day, Fishes of India, p. 183, pi. 43, fig. 4, and Bleeker (Scixna russellii), Atlas Ichth., vol. 9, pi. 386, flg. 2.

« Bleeker, Atlas Ichth., vol. 9, pi. 389, flg. 4.

3 Idem, vol. 9, pi. 392, flg. 3.

* Idem, vol. 9, pi. 394, fig. 2.

6 Idem, vol. 9, pi. 392, fig. 2.

« Idem, vol. 9, pi. 393, flg. 4.

' Idem, vol. 9, p. 71, pi. 370, figs. 1, 2.

8 Bleeker, Vcrh. Bat. Gen., vol. 23, 1850, Bijdrage tot de kennis der Teuthiedon ven den Soenda-
Molukschen Archipcl, p. 11.

9 Bleeker, Atlas Ichth., vol. 9, pi. 305, fig. 4.

10 Idem, vol. 9, pi. 39G, fig. 4.

» Idem, vol. 9, pi. 398, fig. 2.
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OPmOCEPHALUS GACHNAi (Hamilton-Buchanan).

Sixteen specimens, 60 to 170 mm. long. Buitenzorg, 7; Goenoeng

Boender, Mount Salak, 2,400 feet, S.

Although not so figured, it is probable that in life the vertical fins

of this species are all more or less cross barred with black.

Also two specimens from Buitenzorg, collected by D. G. Fairchild,

are doubtfully referred to this species.

Native name "Bo-go."

POMACENTRUS ANABATOIDES^ (Bleeker).

Three poorly preserved specimens, each about 110 mm. long.

POMACENTRUS, species.

Two specimens, 20 mm. long. Pelaboean Ratoe.

Too small for identification under present conditions.

HELIASTES LEPIDURUS^ (Cuvier and Valenciennes).

One poorly preserved specimen, about 90 mm. long. Batavia.

HEMITAUTOGA NOTOPHTHALMUS < (Bleeker).

One smaU specimen, 70 mm. long. Pelaboean Ratoe.

CHEILINUS CHLORURUS5 (Bloch).

One specimen, 170 mm. long. Batavia.

PSEUDOSCARUS VIRIDISS (Bloch).

Five specimens, each about 180 mm, long. Batavia.

PSEUDOSCARUS RIVULATUS? (Kuhl and van Hasselt).

Two specimens, 180 and 210 mm. long. Batavia.

PSEUDOSCARUS CANTORIS (Bleeker).

One specimen, 180 mm. long. Batavia.

This specimen has one "angular" tooth.

It is quite possible that Pseudoscarus viridis, P. rivulatus, and P.

cantori are all color varieties or color phases of the same species.

PLATYCEPHALUS INDICUS 9 (Linnaeus).

Two specimens, 300 and 450 mm. long. Batavia.

This species has been described under the name PlatycepJialus insid-

iator by many authors.

PLATYCEPHALUS SCABERi» (Linnaeus).

One specimen, 190 mm. long. Batavia.

1 Bleeker, Atlas Ichth., vol. 9, pi. 397, fig. 4.

2 Idem, vol. 9, pi. 407, fig. 7.

3 Idem, vol. 9, pi. 403, fig. 7; Giinther, Fische Sudsee, p. 238, pi. 128, figs. C, D; and Day, Fishes of India,

p. 389, pi. 82, fig. 1.

4 Idem, vol. 1, p. 140, pi. 21, fig. 1.

5 Idem, vol. 1, p. 65, pi. 27, fig. 3.

« Idem, vol. 1, p. 45, pl.l7, fig. 3.

7 Idem, vol. 1, p. 44, pi. 9, fig. 3.

8 Idem, vol. 1, p. 43, pi. 9, fig. 2.

Idem, vol. 9, pi. 418, fig. 3, 3a, and Jordan and Richardson, Proc. U. S. Nat. Mus., vol. 33, p. 641.

10 Idem, vol. 9, pi. 419, fig. 5, 5a,
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BATRACHOMCEUS TRISPINOSUS (GUnther).

One specimen, 160 mm. long. Batavia.

GLOSSOGOBIUS GIURUS' Hamilton-Buchanan.

One s])ecinion, 170 mm. long. Butaviu.

KELLOGGELLA, species.

One specimen, 27 mm. long.

Seems to represent an unde.scribcd s])ecies of Kelhfff/clh, ])nt is in

such poor condition that no valid description of it can be made. It

had apparently been very extensively dried before reaching us. The
teeth are as in tlio tyj^o of Kellogqdla cardinalis, tricuspid, narrower
and much longer in the upper than hi the lower jaw. In one row
above and several rows below, at least in the front of the lower jaw.

This fish may have been more slender than K. cardinalis; the cau-

dal and ventral fins seem to be more pointed, and the tips of the fin

rays seem to have been free.

One specimen labeled "Pelaboean Ratoe, Preanger, Oct. 1909."

SALARIAS CAUDOLINEATUS GUnther.

Three specimens, each about 40 mm. long. Pelaboean Ratoe, 2;

Triperwageran, Bantam, 1.

Two agree vnth. Giinther,- the other with Kendidl and Goldsbor-

ough.^ We can detect no specihc differences between the two forms.

SALARIAS QUADRICORNIS < Cuvier and Valenciennes.

Two specimens, 40 and 55 mm. long. Pelaboean Ratoe, 1 ; Triper-

wageran, Bantam, 1.

SALARIAS NATALIS Regan.

Three specimens, 45, 4S, and 55 mm. long. Pelaboean Ratoe.

Regan.^

SALARIAS TRIDACTYLUS« (Bloch and Schneider.)

Eight specimens, 40 to 85 imn. long.' Pelaboean Ratoe.

One very large male had the occipital crest trifid and the fins all

very high. In this specimen the color had become so intense that

practically all traces of markings had become obscured. Some traces

of what had apparently been very small blue spots remamed.

SALARIAS MARMORATUS (?) ' Bennett.

One small specimen, 35 mm. long. Pelaboean Ratoe.

' Bleeker, Blcnn. Gob., p. 24, and Day, Fishes of India, p. 294, pi. 46, fig. 1.

2 Fische Sudsee, p. 209, pi. IKi, flg. F.

3 Mem. Mus. Comp. Zool., vol. 2C, No. 7, p. 320.

< Giinther, Fische Sudsee, p. 209, pi. 117, fig. B.

5 Proc. Zool. Soc. London, 1909, pt. 2, p. 405, pi. 6C, flg. 4.

• Gunther, Fische Sudsee, p. 200, pi. 117, Qg. C, D.
' Idem. p. 204, pi. 110, fig. B.

20441°—Proc.N.M.vol.42—12 39
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SALARIAS LINEATUS (?) i Cuvier and Valenciennes.

One small specimen, 35 mm, long. Pelaboean Ratoe.

Appears much discolored. The color pattern is almost entirely

obscured but seems to agree with the descriptions. The most serious

discrepancies are in the length of the head and in the depth, but these

may be due to age and the method of preservation and of measure-

ment.

POLYNEMUS TRIDACTYLUS Bleeker.

One specunen, 240 mm. long. Batavia.

POLYNEMUS TETRADACTYLUS Shaw.

Four specimens, 140 to 300 mm. long. Batavia.

POLYNEMUS HEPTADACTYLUS Cuvier and Valenciennes.

One specimen, 70 mm. long. Batavia.

POLYNEMUS MELANOCHIR2 Cuvier and Valenciennes,

Two specimens, 160 and 170 mm. long. Pelaboean Ratoe.

Native name "Char-wen-e-keming."

ECHENEIS NAUCRATES Linnaeus.

Four specimens, 190 to 250 mm. long. Batavia.

PSEUDORHOMBUS MALAYANUS 3 Bleeker.

Six specimens, 130 to 200 mm. long. Batavia.

PSETTODES ERUMEI< (Bloch and Schneider).

Five specimens, 200 to 230 mm. long. Batavia.

All but one had one or more large isopods (Cymoflioa stromatei

Bleeker) in the mouth. Tliree mth eyes and color on the right side.

CYNOGLOSSUS MACROLEPIDOTUS 5 (Bleeker).

Two specimens, each about 200 mm. long. Batavia.

CYNOGLOSSUS POTOUS« (Cuvier).

Four specimens, 180 to 350 mm. long. Batavia.

CYNOGLOSSUS BRACHYRHYNCHUS ' (Bleeker).

One specimen, 100 mm. long. Batavia.

CYNOGLOSSUS QUADRILINEATUS s (Kuhl and van Hasself).

Ten specimens, about 250 mm. long. Batavia.

PARAPLAGUSLA. MARMGRATA « Bleeker.

One specimen, 160 mm. long. Batavia.

1 Giinther (S. Uneatus), Cat. Fish. Brit. Mus., vol. 3, p. 254; Day, Fish. India, p. 332, pi. 70, fig. 8, and

Bleeker, Gob. en Blenn.,p. 18.

2 Bleeker, Verb. Bat. Gen., vol. 22, 1.849, Bijdragetot de kennis der Percoiden van den Malaijo-Moluk-

schen Archlpel met beschrijvingen van 22 nieuwe soorten.

3 Bleeker, Atlas Ichth., vol. 6, p. 7, pi. 234, flg. 2.

< Idem, vol. C, pi. 232, flg. 2.

s Idem, vol. C, p. 34, pi. 242, fig. 2.

6 Idem, vol. 6, p. 33, pi. 241, fig. 4,

7 Idem, vol. 6, p. 37, pi. 243, fig. 4.

8 Idem, vol. 6, p. 32, pi. 245, flg. 3.

9 Idem, vol. 6, p. 28, pi. 246, flg. 3.
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^SOPIA ZEBRA' (Bloch).

One specimen, 170 mm. long. Batavia.

We see no reason for consideiiug Solca zcbrina Teniniinck and
Schlegel distinct from Pleuronectes zebra Bloch. Block's figure is

very })()or but seems to rei)resent tliis species.

HIPPOCAMPUS TRIMACULATUS Leach.

Two specimens, each about 100 mm. long. Pelaboean Katoe.

Native name, "Tang-kor."

TRIACANTHUS BREVIROSTRIS ' Temminck and Schlegel.

One specimen, 165 mm. long. Balavia.

TRIACANTHUS BLOCHU3 Bleeker.

One specimen, 125 mm. long. Batavia.

This specimen shows some differences of color from Jaj)anese sj)eci-

mens called T. hlochii, but tliis may be due to dillerent methods of

preservation.

TRIACANTHUS NIEUHOFII * Bleeker.

One young specimen, 50 mm. long. Pelaboean Katoe.

TETRAODON OBLONGUS^ Bloch.

Two specimens, 40 and 100 mm, long. Batavia, 1; Pelaboean

Ratoe, 1.

TETRAODON LUNARIS « Bloch and Schneider.

Tluce specimens, 70, 70, and 95 mm. long. Batavia.

LEIODON PATOCA' (Hamilton-Buchanan).

Ten specimens, 40 to 60 mm. long. Wynkoop's Bay, Pelaboean

Ratoe.

Native name " Wun-tuk."

CRAYRACION FLUVIATILIS » (Hamilton-Buchanan).

Six specimens, SO to 100 mm. long Welcome Bay, Bantam.

FRAGMENTS OF SHARKS, HAYS, ETC.

Trygon, perhaps T. uaniak; parts of head and back of two large

specimens.

Dasyatis or Rhinohatus; jaws of large specimen.

Sphyma, two heads with the lateral jn'ojections removed. Per-

haps S. zygxna and S. hlochii as tlie mouth appears to be of chlferent

shape in tlie two.

' Bleeker (Brachims zebra), Atlas Ichth., vol. 0, p. 22, pi. 240, flg. 3.

' Idem, vol. 5, p. 'JI, pi. 2:51, fig. 3.

» Idem, vol. 5, p. 89, pi. 217, fig. 1.

• Idem, vol. 5, p. 92, adult figured pi. 217, flg. 3.

• Idem, vol. S, p. 62, pi. 207, flg. 4.

• Idem, vol. 5, p. C3, pi. 205, flg. 2.

» Idem, vol. 5, p. 70, pi. 210, fig. 2.

« Idem, vol. 5, p. 08, pi. 210, fig. 4.
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Views of Scales of (1) Alosa kanagurta and (2) Alosa sapidissima

For reference to plate see page 590.
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CONTRIBUTIONS TO OUR KNOWLEDGE OF BEFS \XD
ICIINEmiOX-FLIES, INCLUDING THE DESCRIPTIONS OF
TWENTY-ONE NEW GENERA AND FIFTY-SEVEN^ NEW
SPECIES OF ICHNEmiON-FLIES * '

By H. L. ViERECK,
Of the Bureau of Entomology , United States Department of ApricieUure.

The present paper is the result of recent investigations conducted
cluefly to ascertain the names of economic species to be used in forth-
coming papers on their biology.

^

In this paper species transferred from one genus to another are
given as headings in which the former genus in parentheses precedes
the later genus.

.
These species are arranged alphabetically accordinc^

to the later genus, as for example (EpMaltes) CaUispUaltes comstochi
(Cresson), p. 633.

Superfamily APOIDEA.
Family ANDRENID.^.

Genus ANDRENA Fabricius.

Andrena Fabricius, Syst. Ent., 1775, p. 376.

Many species originally included.
Type.—Apis lielvola Linneus, by present designation.

ANDRENA SAUNDERSI, new name.

Andrena nigriventrls Saunders, Trans. Ent. Soc. Lond., 1908, p. 208, not of
Perez, Procea Verbaux Seances Soc. Linn. Bordeaux, vol. 57, p. 170 (p. 21
in reprint), 1902.

Named for the late Edward Saunders, of England, as a slight token
of appreciation of his kindness toward his colleagues.

Superfamily ICHNEUMONOIDEA.
Family BRACONID.E.

APANTELES (APANTELES) ARISTOTELIiE, new species.

1/aZe.—Length, 2.5 mm.; head apparently wider than long, black,
antennae blackish or dark brown throughout, palpi stramineous;
thorax, including tegulse and coxae, black or blackish, fore femora
mostly blackish, pale at apex, mid and hind femora entirely blackish,
fore tibiae and tai-si rather pale, mid and liind tibia? and tarsi mostly
blackish or dark brown, the tibia3 pale basally, wings, including most

Proceedings U. S. National Museum, Vol. 42-No. 1 920.
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veins, mostly faintly whitish, stigma brownish; propodeum mostly

almost smooth, with a complete areola and transverse striae where the

costulse w^ould be; abdomen black or blackish throughout, first plate

apparently more than t\\dce as long as wide at apex, narrower at apex

than at base, wdth a median longitudinal fovea on the apical half,

second plate rather smooth medially and basally, rather roughened

apically and laterally, nearly tmce as wide at base as long down the

middle, and nearly twice as wide at apex as at base.

Type-locality.—Anglesea, New Jersey.

Type.—Cat. No. 14700, U.S.N.M.

Labeled, ''reared from Aristotelia fungivorella, July 5, and collected

June 13. Kearfott No. 240."

APANTELES (APANTELES) BRAUN^, new species.

Male.—Length, 1.5 mm.; agrees with the original description of

Apanteles prodenix Viereck, except in the hind tibiae being infuscated

except at base, in the tegulse being stramineous, in the scutel being

pohshed, in the poorly areolated propodeum with its areola not cir-

cumscribed and apparently confluent with the basal area and basal

lateral areas, costulse developed but not trenchant, in the first abdom-
inal plate being at least twice as long as wide at apex and mostly

roughened, in the second plate being a little narrower at base than

long down the middle, straight and nearly twice as wide at apex as at

base, and roughened shining.

Type-locality.—United States of America.

Type.—Cat. No. 14701, U.S.N.M.

The type came from !Miss Braun through W. D. Kearfott, under

Kearfott No. 12.

APANTELES (APANTELES) EPINOTLE, new species.

Male.—Length, 2 mm.; agrees mth the original description of

Apanteles prodenise Viereck, except in the legs being mostly black or

blackish, hind tibiae blackish except at base, hind tarsi stramineous

beneath, browTush above, in the scutel being polished and "virtually

impunctate; propodeum with only the lower half of the areola

defined by carinae, other carinse entirely wanting or poorly suggested;

first abdominal plate at least twice as long as wide at apex, appar-

ently a httle narrower at apex than at base, mostly roughened and

with a median longitudinal fovea; second plate smooth and shining

and at least twice as wide at base as long down the middle; \vings

whitish, including the veins and stigma excepting the costa and

bounding veins of the stigma, which are rather stramineous.

Type-locality.—^Anglesea, New Jersey.

Type.—Cat. No. 14702, U.S.N.M.

Labeled, "collected June 15 and reared June 29 from Epinotia

saliciana, W. D. Kearfott, Kearfott No. 247."
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APANTELES (APANTELES) GELECHLE, new species.

Female.—Loiifj^lli, 2.5 mm.; jif^roes witli tlio orij^intil dcscrij)! ion of

A. fumiffranse A'iorcck, to which it is rchited, except in the ratlicr

oblique, curved sides of tlie second plate, wliich arc apparently as

long a.s the plate is long down the middle, in the black femora the

anterior pair of which is mostly stramineous on its a])ical half, in the

hind tibise, wliich are mostly blackish on the apical half and mostly

reddish on the basal half, with the extreme base rather; stramineous

and in the exserted portion of the ovipo-sitor, which is at least as long

as the abdomen.
Type-locality.—East Tviver, Connecticut.

Type.—Qui. No. 14703, U.S.X.^L

Labeled, "reared from GelecMa trialhamaculella, August, 1910, Dr.

Chas. R. Ek, Xo. 156."

APANTELES (APANTELES) LITHOCOLLETIDIS, new species.

Male.—Length, 1.5 mm.; compared with the original description

of A. aristotelise Viereck, this diiSFers as follows: Palpi dark; wings,

including stigma and veins broAvnish; propodeum without an areola,

the latter barely suggested at apex by faint striae, otherwise almost

sculptureless; first plate distinctly more than twice as long as wide

at apex and at least twice as long as wide at base, without a median

fovea; second plate more or less fmely scuptured tliroughout, nearly

twice as long down the niiddle as wide at base and at least twice as

wide at apex as at base, its apex straight and its sides arcuate.

Type-locality.—Warren, Massachusett s

.

Type.—Cat. No. 14704, U.S.N.M.

Labeled, "reared from LitTiocollctcs on sweet fern, W. D. Kearfott."

APANTELES (APANTELES) PLESIUS, new species.

Female.—Length, 3.5 mm.; related to Apanteles (Apanteles)

edwardsii Riley from wiiich it can be distinguished by the second

plate being more nearly three than four times as wide at apex as

long dowm the middle, by the third segment being regulose to beyond

the middle, by the first plate being apparently wider at apex than at

base, and by the hind femora being reddish with the apical third

more or less blackish. As in A. edwardsii liiley the head is not longer

than wide, the thorax not depressed, the tegulse stramineous, and

all coxae more or less black.

Type-locality.—Essex County, New Jersey.

Type.—C&t. No. 14705, U.S.N.M.

Labeled, "from lai-va on white oak, June 20, Keaiiott No. 223."

APANTELES (APANTELES) POLYCHROSIDIS, new species.

Female.—Length, 2.5 mm.; closely related to A. cdward»ii RUey
from which it can be distinguished by the finely sculptured propodeum
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which is partly polished and by the hind femora in the female being

reddish with the apical third more or less brownish or dark. Stigma

and its boundaries stramineous.

Type-locality.—Washington, District of Columbia.

Type.—C&t. No. 14706, U.S.N.M.

Allotype.—With the first segment apparently a little narrower at

apex than at base, second plate approximately as long down the

middle as wide at base and apparently two and one-half times as

wide at apex as at base; antennae a little longer than the body; hind

femora blackish throughout, hind tibiae blackish except at base, where

they are stramineous. Otherwise essentially as in the female.

Labeled, ''from PolycTirosis liriodendrana, August 1, Kearfott No.

672. Reared by W. D. Kearfott."

APANTELES (APANTELES) TRACHYNOTUS, new species.

Male.—Length 3.5 mm.; head apparently wider than long, includ-

ing the antennae, mandibles and labrum black, palpi mostly pale,

antennae longer than th'e body; thorax not depressed, including the

tubercles, black; wings with a brownish tinge, stigma and costa

blackish, radius, transverse cubitus, third abscissa of cubitus, second

abscissa of media, nervulus and first abscissa of discoidal vein brown-

ish, rest of veins stramineous; dorsulum dull with adjoining or almost

adjoining punctures, scutel shining, not so closely and more distinctly

punctured than the dorsulum; coxae and femora, except fore femora,

mostly black, fore femora black basaUy, apicaUy reddish, tibiae

mostly reddish, tarsi mostly blackish; propodeum coarsely rugose,

with costulae, with the areola, basal area, and other areas before the

costulae more or less confluent; abdomen mostly black or blackish,

first plate at least twice as long as wide at base, nearly parallel sided

but somewhat narrower at apex than at base, its apical three-fourths

rugose; second plate rugulose, rather striate apically, about one and

one-half times as wide at base as long down the middle, its apical

edge which is straight approximately twice as wide as the basal edge,

its sides diverging on the basal half, parallel on the apical half;

remaining segments smooth, indistinctly punctured, the third segment

at least one and one-half times as long as the second.

Type-locality.—Little Silver, New Jersey.

Type.—C&t. No. 14707, U.S.N.M.

Labeled, "bred June 13 from Pegomyia vicina Lintner infesting

CTienopodium" on authority of Prof. John B. Smith.

Paratypes from New Haven, Connecticut, May 26, 1904 (H. L.

Viereck); July 20, 1904, and July 19, 1905 (B. H. Walden).

Colebrook, Connecticut, July 21, 1905, on flowers of Cicuta maculata

(H. L. Viereck); West Haven, Connecticut, June 27, 1905 (H. L.

Viereck)

.
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ASCOGASTER OLETHREUTI, new species.

Female.—Lengtli, 4.5 mm.; related to {Clielonus) Ascogaster

carpocapsx Viereck from which it maj' be distinguished by tlie black

mandibles; the more pointed clypeus; by the antenna? being black or

blackish throughout; by the acute lateral projections of the propo-

deum, b}'- the intermediate projections being reduced to a carina and
by the uniformly black or blackish legs, excepting apex of fore

femora and all of fore tibiae, which are more or less dark stramineous;

carapace, as in Ascogaster carpocapsse, nearly twice as long as wide
in the middle.

Type-locality.—Pullman, Washington

.

Type.—Cat. No. 14708, U.S.N.M.

Tlie allotype is from the same locality and essentially the same as

the type. The type was reared May 11, 1910, the allotype June 22,

1910, and the two male paratopotypes June 11, 1910, and May 11,

1910. All of the preceding specimens were labeled, "reared from
Oleihreutes ruhipunctarea under temporary Webster No. H. 139,"

Bureau of Entomology, U. S. Department of Agriculture. One
female paratype No. 31 bears a label indicating that it is from Colo-

rado and referable to the Baker note No. 633.

ATANYCOLIDEA, new genus.

Related to Atanycolus Foerster from which it differs chiefly in

having a thorax as in Platyhracon Szepligeti.

Type.—Bracon rugosiventris Ashmead.

CANTHAROCTONUS, new genus.

Related to Spathius Nees from which it differs chiefly in the non-

cubical head, the temples not nearly produced as far as the outside

line of the eyes, in the WTll-defined notaidi, in the recurrent vein

being received by the first submarginal cell, in the nonangulate hind

coxae and in the abdomen being poorly chitinized beyond the first

segment.

Type.— Cantharoctonvs stramineus, new species.

CANTHAROCTONUS STRAMINEUS, new species.

Female.—Length, 2.25 mm.; stramineous; head and thorax mostly

polished; head darker than thorax; face, including clypeus and

mandibles, mostly yellowish; front and vertex ahnost bare, witli a

few whitish hairs; ocelli almost equidistant and inclosing a triangidar

blackish area, the hind ocelli nearer to each other than to the eye

margin; flagel 24-jointed, all joints at least twice as long as thick;

wings almost colorless, except for the veins which are infuscated and

the stigma which is pale stramineous; coxaj, trochantei-s and base of
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femora rather whitish, rest of legs rather j^ale whitish stramineous;

propodeum finely sculptured, with the third lateral area and with a

petiolarea from which latter a median longitudinal carina extends to

the base of the propodeum; first dorsal segment finely sculptured,

nearly parallel sided, apparently at least three times as long as wide

at base; second dorsal segment laterally chitinized like the first,

rest of abdomen rather membranous, much paler than the first seg-

ment; ovij^ositor hardly exserted.

Type-locality.—Department of Piura, Peru.

Type.—Cat. No. 14709, U.S.N.M.

Reared by Mr. C. H. T. Townsend, who wiites that this species is

evidently from the square-weevil, Antlwnomus vestitus.

CHELONUS (CHELONELLA) BUSCKI, new species.

Female.—^Length, 3.5 mm.; mandibles blackish at base, dark

stramineous tipped with castaneous, scape dark stramineous; pedicel

more or less concolorous with the scape; flagel 14-jointed, all joints

distinctly longer than wide, the first joint largely brownish stra-

mineous, the remaining joints dark brownish to black or blackish;

fore and mid coxsg and trochanters mostly stramineous, rest of fore

legs dark stramineous, with the tarsi more or less dark bro^vn, rest

of mid legs mostly blackish; hand coxae black, their trochanters mth
the proximal joint stramineous, their distal joint stramineous beneath,

brownish above; hind femora black, hind tibiae with the basal fifth

blackish, as are the apical three-fifths, the remaining fifth whitish,

spurs yellowish, tarsi dark brown; basal half of wings with the mem-
braneous portion mostly colorless, the membraneous portion of the

apical hall brownish, veins brownish except the costa and media,

which are wliitish at base, the submedia, somewhat more than the

basal half of wliich is whitish and the apices of which are pale yellowish

or whitish, stigma blacldsh, tegulse black; propodeum with its apical

transverse carina slightly quadrangulate; basal fifth of carapace

with a median longitudinal carina in addition to the lateral carinas,

the second fifth mostly stramineous with a brownish band down the

middle, remainder of the carapace black.

Type-locality.—^Montserrat, Trinidad.

Type.—Cat. No. 14710, U.S.N.M.

Judging from one paratopotype, this is a fairly constant species.

The above-mentioned specimens were collected by Mr. August

Busck, June 29, 1905.

Named for Mr. August Busck.

CHELONUS (CHELONELLA) RUFICOLLIS, new species.

Female.—Length, 3.5 mm.; head typical, black and sculptured,

the malor space not separated from the face by a difference in sculp-
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ture but confluent in ever}' way; mandibles mostly stramineous,

blackish at base, castaneous at apex; scape stramineous tinged with

brown, rest of antenna) dark brown to blacldsh; llagel 14-jointed,

most of the joints distinctly longer than tliick, the tenth and eleventh

apparently thicker than long; palpi pale; most of pronotum, all of

mesonotum, and most of mesoplcuraj rather reildish stramineous;

rest of thorax mostly black; tegulre including the veins rather

stramineous, the rest of the fore wings brownish, with brownish

veins and blackish stigma; fore legs mostl}' stramineous, mid legs

similarly colored to the fore legs but with their femora tinged with

brown, hind legs ^vith their coxoe brownish, tlieir trochanters yel-

lowish, their femora mostly dark brownish, their tibias with the

apical half mostly dark brown, the rest yello^vish except for a sub-

basal brownish macula, their tarsi mostly yellowish except the apical

joint, which is dark brown; propodeum black with its apical carina

quadrangular, the lateral processes not prominent; carapace black,

with a dotlike area just below the apex.

Type-locality.—Pernambuco, Bonito Province, Brazil.

Type.—Cat. No. 14713, U.S.N.M.

Allotopotype.—Essentially as in the type except the flagel, which is

IS-jointed, with all the joints longer than thick; thorax black except

the mesonotum, which is reddish anteriorly and laterally on the

anterior half; carapace with a transversely oval foramen at apex.

Labeled, No. 576. A. Koebele, February, 1883.

CHELONUS (CHELONELLA) TOWNSENDI, new species.

Female.—Length, 2.5 mm.; black and shinmg; sides of the front

with arcuate striae, the striated portion bounded above by a caiina;

a well-marked furrow between the upper edge of the clyi>eus and the

face; front with a prominent almost carma like, longitudinal, median

welt extending upward from a little below a pomt on a lino \vith the

lower edge of the antennal scrobes; scape castaneous, nearly as long

as the first and second flagellar joints combined; i)odical brownish;

flagel 14-jointed, first five joints mostly brownish, the remaining

joints blackish to black, all joints longer than tliick; tegula> rather

stramineous; forowings brownish, with blackish veins, stigma and

parastigma, the basal third of the forewings, however, are rather yel-

lowish or stramineous with the veins of the same i)ortion stramineous;

legs and apical foramen of the carai>aco ossentiall}' as in Chdonus

szepligetii Viereck; carapace rather cylmdrical.

Type-locality.—Department of Piura, Peru.

Type.—Cat. No. 14714, U.S.X.M.

CoUected by C. H. T. Townsend and labeled, No. 795°3g.

Named for Mr. C. IT. T. Townsend.
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CHELONUS (CHELONUS) CHILENSIS, new species.

Male.—^Length, 5 mm.; agrees with, the original description of

CJielonus hijmnctulatus Viereck, except in the apical edge of the

clypeus wliich is truncate, in the first joint of the flagel, being appar-

ently as long as the scape, and in the carapace, which is black

throughout.

Type-locality.—Chile.

Type.—Csit. No. 14711, U.S.N.M.

Presumably collected by E. C. Reed. This may prove to be the

male of Chelonus hijjunctulatus Viereck.

CHELONUS (CHELONUS) GOSSYPU, new species.

Female.—^Length, 2.5 mm.; otherwise agrees with the original

description of Chelonus luscki Viereck except as follows: Mandibles

pale stramineous between base and apex; scape and pedicel pale,

stramineous; flagel 23-jointed, the seventh to twelfth joints appar-

ently a little thicker than long, the first joint yellowish, the remaining

joints more or less brownish; all coxse rather castaneous, mid femora

stramineous tinged with castaneous, mid tibise and tarsi more or less

brownish; hind trochanters mostly stramineous, hind femora casta-

neous, hind tibise mostly brownish, yellowish at extreme base, hind

spurs pale, liind tarsi brownish; wings uniformly almost colorless,

tinged with brown, tegula3 rather castaneous, veins almost con-

colorous, brownish, media pale at base, stigma brownish; carapace

blackish throughout, without a median longitudinal carina.

Type-locality.—Pernambuco, Bonito Province, Brazil.

Type.—Cat. No. 14712, U.S.N.M.

Allotopotype.—^Essentially as in the type but with the seventh to

twelfth joints of the flagel distinctly longer than thick.

Labeled, "No. 285, on cotton worm, February 11, 1883."

CHELONUS SZEPLIGETII, new name.

Chelonus sobrinus Szepligeti, Ann. Hist. Nat. Mus. Nat. Hung., vol. 2, p. 194,

1904, not of Haldeman, Proc. Acad. Nat. Sci. Phila., vol. 4, p. 203, 1849.

CYANOPTERUS DEPRESSI, new species.

Female.—^Length, 13 mm.; judging from the original description of

Ipohracon persimilis Szepligeti this would appear to be a closely

related species; C. depressi can be distinguished from the former by

the head, thorax, abdomen, antennas, and legs being black throughout

except the first four dorsal segments which are reddish black.

Type-locality.—Port of Spain, Trinidad.

Type.—C^t. No. 14715, U.S.N.M.

Labeled, "from larva of Steirastoma depressum, P. L. Guppy, Coll.

No. 77."
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CYANOPTERUS PECULIARIS. new species.

Female.—^Length, 12.5 mm.; api)arcnUy agrees best with Ipohracon

hoTiaerensis (Schrottky) as oiiginally described, but differs especially

as follows: Cheeks rotklish; antenna) distinctly shorter than the

body, thorax rather castaneous; fore coxse and trochanters concolor-

ous with the femora; mid-coxsB and femora blackish brown, their

trochanters rather testaceous ; liind logs blackish throughout excepting

base of tibia3 and the trochanters which are pale; wings almost uni-

formly dark brown ; the radial cell at base and along the lower edge,

first cubital cell and base of third discoidal coll, yellowish; first dis-

coidal cell rather blackish, second transverse cubitus bisinuate;

propodeum without furrows; abdomen uniformly dark reddish;

second dorsal segment mostly smooth, hitcndly elevated along the

margins, medially rather triangularly intumesccnt, the swollen

median area at base on each side with a sharp edge; third dorsal

segment with the anterior, lateral arese barely indicated; ovipositor

12 mm. long.

Type-locality.—San Bernardino, Paraguay.

Type.—Cat. No. 14716, U.S.N.M.

Labeled, "No. 814, K. Fiebrig, collector, October 20."

CYANOPTERUS STEIRASTOMiE, new species.

Female.—Length, 1 1 mm. ; appears to have characters in common
with those mentioned in the original description of Bracon niyripes

Brulle, from which it may be distinguished by not having the pale

portions of thorax and abdomen concolorous, the former being reddish

and the latter 3^eUowish, and the proportionally shorter ovipositor;

differs from Ipohracon grandiceps Szepligeti, with the original descrip-

tion of which it agrees, except in the first abscissa of the cubitus not

being broken, in the pronotum being reddish and in the pale portion

of the abdomen being yellowish. Ovipositor 7 mm. long.

Type-locality.—Port of Spain, Trinidad.

T?/pe.—Cat. No. 14717, U.S.N.M.

AUotopotype.—Essentially as in the type except in the attentuated

portion of the median area of second segment which is more carinat^

than in the type.

Labeled, "from larva of Steirasioma depressum, P. L. Guppy, col-

lector; No. 76."

DIGONOGASTRA, new^ genus.

This name is proposed for a group of species having characters in

common with Cyanopterus Haliday but with an area or keel on the

third dorsal segment.

Type.—Bracon epicus Cresson.
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EUBADIZON LITHOCOLLETIDIS, new species.

Female.—Length, 2 mm.; mostly stramineous and finely sculp-

tured; face rather 3^ellowish; interocellar space blackish; mesopleurse

without a furrow, finely sculptured; propodeum delicately sculptured,

virtually without carinse, blackish at apex; cubital vein with only

two abscissa; dorsal abdominal segments rather granular excepting

third and fourth segments apically and most of remaining segments

which are polished; onychii blacldsh; exerted portion of ovipositor

at least tln-ee-fifths as long as the abdomen.

Type-locality.—Auburndale, Massachusetts.

Tijpe.—Cat. No. 14718, U.S.N.M.

Labeled, '' bred from leaves of the swamp whiteoak mined by LitJio-

coUetes hamadryadella Clemens, July 25, 1911."

Received from Mr. C. W. Johnson.

EUTRICHOPSIS AGROMYZ.*;, new species.

Female.—Length, 1.25 mm.; mostly black and polished; clypeus

yellowish, its anterior edge arcuated so as to form a transversely

elliptical opening with the mandibles when the latter are in the flexed

position; mandibles mostly jT^ellowish, with brownish to blackish

tips; other mouth parts rather whitish yellow; scape and pedicel

rather brownish; flagel 17-jointed, brown, all the joints at least twice

as long as thick; mesopleursB with an oblique, foveloate furrow extend-

ing downward and backward; tegulse brownish, wing base rather

stramineous; legs mostly yellowish excepting hind tibiae and tarsi

which are mostly fuscous; wings with a brownish tinge; propodeum

mostly indefinitely sculptured; first dorsal segment distinctly longer

than wide at apex, rather reticulated and yellowish; second segment

smooth and yellow, approximately as long as ^vide at base and nearly

twice as wide at apex as at base; ovipositor hardly exerted.

Type-locality.—Lafayette, Indiana.

Type.—Cat. No. 14719, U.S.N.M.

Labeled, ''Webster No. 6395, August 7, 1911, P. Luginbill collector,

reared from Agromyza.''

Allotopotype.—Essentially as in the type, but scape and pedicel

rather stramineous; flagel 19-jointed.

Data as in the type.

HABROBRACON JOHANNSENI, new species.

Female.—Length, 2 mm. ; related to Hahrolracon staMlis Wesmael

from which it may be distinguished by the 22-jointed antennae, in

the almost entirely blacldsh head, the yellow border along the eye

being greatly reduced; legs mostly blackish, the hind tibiae pale at

base, and beneath on the basal half; abdomen mostly black or

blackish except the ventral fold which is stramineous.
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Type-locality.—Orono, Maine.

Type.—Cat. No. 14720, U.S.N.M.

A paratopotype has the autennae 21-jointed.

This is the species referred to as Bracon sp.*

HABROBRACON TETRALOPHiE. new species.

Female.—Length, 2 mm.; antennae 23-jointed; rchited to H.

johannseni Vicreck from which it can bo distinguished by the stra-

mineous hind femora.

Type-locality.—Lafayette, Indiana.

Type.—Cat. No. 14720, U.S.N.M.

Female paratopotype.—Essentially as in the type, .the abdomen
mostly black. Labeled, "Webster No. 6344, issued September 19,

1911, P. Luginbill, collector."

HELCON CASTANEiE, new species.

Female.—Length, 8.5 mm.; related to //. dentipes BruUe from

which it can be distinguished by the black antennae, thorax, pro-

podeum and fourth and followdng abdominal segments, and in the

almost mipunctate second dorsal segment.

Type-locality.—Tryon, North Carolina.

Typf.—Cat. No. 14722, U.S.N.]\r.

Allotj^pe characters essentially as in the type. Specimens ex-

amined are from the type-locality and labeled, " Casfanea dentata,

W. F. Fiske, collector, with the following Ilopk. U. S. numbers:

3015/i., 30755r., 3055<7., 3014&., 3033j., and 14076."

The pupa case is translucent testaceous, 11 mm. long, nearly

three times as long as wide in the middle, and membranous with

some free strands of silk.

MACROCENTRUS CERASIVORAN.ffi;, new species. »

Female.—Length, 8 mm.; mostly uniformly reddish; ocellar region

blackish; antennae mostly brownish, becoming blackish toward the

end, flagel 51-jointed; tliird joint of the maxillary palpi somewhat
shorter than the first joint of the flagel but more than half the

length of that joint; palpi, mouth and clypeus rather stramineous;

head a little wider than long; tegulae stramineous; wings almost

colorless, with a brownish cast, stigma brownish stramineous, veins

brownish; nervulus virtually interstitial or a little beyond the basal

vein; legs mostly reddish, the trochanters rather stramineous; abdo-

men sliining, with minute setigerous punctures; the first, second, and
third segments striate, the first segment rather sculptureless down
the middle on the basal half, the second depressed along the lateral

margin, the depression rather clavate in outline, the apical third

> Bull. No. 195, Maine Agr. Exp. Station, Orono, Maine.
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of the segment smooth and without strige; exserted portion of the

ovipositor 9 mm. long.

Type-locality.—Ithaca, New York.

Type.—Cat. No. 14723, U.S.N.M.

Allotype.—Essentially as in the type.

Labeled, ''reared June, 1911, from ArcJiips cerasivorana, Glenn W.
Herrick." A female paratype studied is labeled, "Pullman, Washing-

ton, No. 6618°, on Cacoecia cerasivorana, C. V. Piper, collector."

METEORUS NIPPONENSIS, new species.

Female.—Length, 4.5 mm. long; related to M. pulcJiricomis

Wesmael in structure but with the fossae of the petiole so incon-

spicuous as to be easily taken for the starting points of striee unless

magnified 35 times, also the recurrent vein is clearly received by

the first cubital cell; color very as in M. japonicus Ashmead.

Type-locality.—Japan.

Type.—Cat. No. 13082, U.S.N.M.

Labeled, "Gip. Moth Lab. No. 1075, Jn. 30."

MICROBRACON VESTITICIDA, new species.

Female.—Length, 3 mm.; judging from descriptions this is related

to Bracon himaculatus Szepligeti and B. hinotaius Szepligeti; from

the former it may be known, by the smooth not wrinkled face, by

the subcylindrical scape, by a suggestion of parapsidal furrows, by

the cubital vein being straight at base, by the rather oval abdomen^

by the reddish head and thorax with black stains and black meso-

sternum, by the yellowish metathorax and blackish propodeum, by

the more or less stramineous legs excepting the hind tibise and tarsi

which are mostly infuscated, the basal fourth of the hind tibisB

being pale, rather whitish stramineous, by the mostly yellowish

"abdomen with a blackish or dark stain down the middle on the

apical half and in the ovipositor which is not much longer than

the abdomen, resembling in this particular the latter species to

which it seems to be related. Wings brownish; flagel 25-jointed;

median carina of propodeum not reaching up to the middle but

prolonged almost to the base as a median welt; second segment

with an acutely triangular median intumescence, the apex of which

is prolonged as a median welt almost to the apex of the segment.

Type-locality.—Department of Piura, Peru.

Type.—Cat. No. 14724, U.S.N.M.

Allotopotype.—Antennas 24-jointed; essentially as in the type.

Labeled, "reared from Antlionomus vestitus, dept. Piura, Peru,

July, 1911, C. H. T. Townsend, No. 795°3^; from infested squares

and new bolls, dept. Piura, Peru, No. 795; and from square-weevil

larvae north Peru, October 23, 1910, No. 795°3a."
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A series of paratopot3^pcs shows this to bo a variable species in

color and size, ran<j:ing paler or darker than the type and smaller;

structurally, however, it is quite fLxed. The paratypes from north

Peru a,verage somewhat larger than the type and are better devel-

oped, with the intumescence ending in a carina and with the false

suture distinctly foveolate.

MONOGONOGASTRA, new genus.

Proposed to cover a group of species distinguishable from Campy-
loneurus Szepligeti by the absence of a median area or carina on the

third dorsal abdominal segment.

Type.—Bracon atripectus Ashmcad.

PERH-ITUS EPITRICIS, new species.

Female.—Length, 1.5 mm.; labial palpi apparently two-jointed;

stramineous, smooth and polished, black around the ocelli, mandibles

with castancous tips, flagel mostly brownish, 18-jointed, the joints

longer than thick; notauli rather foveolate and meeting at the hind

margin of the mesonotum which is somewhat brownish; venation

virtually as in Perilitus meUinus Provanchcr, the membrane practi-

cally colorless, veins and stigma brownish stramineous; legs rather

uniformly stramineous, except the apical joint of the tarsi which is

rather brownish; propodeum impressed posteriori}', poorly reticu-

lated; petiole well differentiated, smooth, almost parallel sided, post-

petiole, longitudinally striated, a little shorter than the petiole, wider

at apex than at base and longer than wide at apex; first segment a

little longer than half of the rest of the abdomen, sheaths of the ovi-

positor at least as long as the first segment.

Type-locality.-—Clarksville, Tennessee.

Type.—Cut. No. 14725, U.S.N.M.

AUotopotype.—Differs from the type chiefly in the 21 -jointed flagel,

blackish front, vertex, and dorsum of apical third of abdomen, rest

of head, thorax, and propodeum rather castaneous.

Thet3'peis labeled "reared May 28, 1911, the allotopotype June 0,

1911, and two female paratopotypes May 25, 30, 1911, from adults of

Epitrix paroula, S. E. Crumb." The cocoon is pure white and wooly.

APANTELES (PROTAPANTELES) FELTI^, new species.

Female.—Length, 2.5 mm.; related to Apanteles (Protapanteles)

cassianus Riley from wliich it differs in the shining face, in the wings

being colorless with stramineous veins between the base of wing and

base of stigma, and with bro^vnish tinge and brownish veins beyond,

in the blackish stigma, in the black toguhr, and blackish wing base;

in the first segment being truncate and indistinctly sculptured at

apex, in the second plate being nearly as wide at base as long down
20441°—Proc.N.M. vol. 42—12 40
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the middle, and in the kind tibiae being almost entirely testaceous.

As in ^. cassianus Riley the facial Une is apparently shorter than the

transfacial line, the first dorsal plate is distinctly narrower at apex

than at base and less than twice as long as wide at base; the first

and second plates are mostly smooth; the propodeum smooth and

without a median longitudinal carina and the hind coxse and their

femora black.

Type-locality.—Klnox, Indiana.

Type.—Cat. No. 14726, U.S.N.M.

Labeled, " bred from Feltia sp. June 4, 1911, M. M. High, Chitten-

den No. 1S50," Bureau of Entomology, United States Department of

Agriculture.

APANTELES (PROTAPANTELES) HESPERIDIVORUS, new species.

Female.—Length, 1.75 mm.; related to Apanteles (Protapanteles)

cramhi Weed, with which it agrees in the head being apparently wider

than long, in the vertical diameter of the thorax being apparently equal

to the horizontal diameter, in the absence of a carinate fold between

mesopleurse and mesosternum, in the first plate being wider at apex

than at base and wider at apex than the second plate is long down

the middle, in the third dorsal segment being Adrtually sculptureless

at base, in the stramineous or at least pale, tegulse, in the hind coxse

being mostly black or blackish tipped with stramineous, and in the

second plate being sculptured all over. It differs most tangibly in

the uniformly dark brown to blackish antennae, in the almost impunc-

tate, polished scutel, in the black or blackish dorsal segments of the

abdomen, and the presence of a median welt on the second plate.

Type-locality.—East River, Connecticut.

Type.—Cat. No. 14727, U.S.N.M.

The specimens examined are labeled, "reared from a skipper larva

on oak, August 5, 1910, Chas. R. Ely."

The characters in the male paratopot3''pe are essentially as in the

female.

The cocoons are white, covered with loose silk and loosely grouped.

APANTELES (PROTAPANTELES) PYRAUST.^, new species.

Female.—Length, 2.5 mm.; head apparently wider than long,

flagel wholly dark brown, and in this respect agreeing with Apan-

telas iProtapantelas) Iseviceps Ashmead, from vihich. it may be distin-

guished by the second plate not being sculptured throughout but

partly smooth and mostly shining; thorax not depressed, hind femora

mostly stramineous, with blackish tips; second plate -^athout deep

foveolate oblique furrows on basal half. In P. Iseviceps Ashmead,

as in this species, the first plate is wider at apex than the second plate

is long down the middle; the pleurae are not separated from the
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mcsosternum by a carinate fold ; the third dorsal segment is perfectly

smooth at base, and the tcguliu are dark brownish or blackish.

Type-locality.—East River, Connecticut.

Type.—Cat. No. 14728, U.S.N.M.

Labeled, "reared August 7, 1000, from Pyrausia futilalis, Chas. R.
Ely, No. 113."

The allotype agrees fairly well with the description of the type.

APANTELES (PSEUDAPANTELES) CHOREUTI, new species.

Female.—Length, 2.5 nun.; related to Pseudapantclcs etlcTlxYieTeck

from wliich it differs m the yellowish scape; in the legs including

coxae bemg stramineous, except for the hind tibife, which are red-

dish and the hind tarsi which are brownish; in the brownish wings
with darker, brownish stigma and veins, with the radius about half

as long as the transverse cubitus; in the rather reticulatrly rugose

propodeum; in the rugulose first dorsal plate which is ap])arently a

little narrower at apex than at base, at least twice as long as wide at

base, and apparently wider m the middle than at base or apex;

second plate a little shorter down the middle than the first plate is

wide at apex, nearl}'" four times as wide at apex as long down the

middle, rather spmdle shaped, and longitudinally striate; third,

dorsal segment dullish and brownish except for a yellowish spot on
each side and a little longer than the second plate; first, second, and

most of third ventral segments as well as the prominent hypopygium
more or less stramineous.

Type-locality.—Anglesea, New Jersey.

Type.—Cat. No. 14729, U.S.N.M.

The al]ot3'pe agrees fairly well with the type except in the sec-

ond plate wliich is about as long as the first is wide at apex, trape-

zoidal not spindle shaped and about tlirco times as wndo along its

straight apical edge as long down the middle; in the apex of the first

plate being distinctly narrower than the base and in the hypopygium
being dark brown to blackish while the rest of the venter is mostly

stramineous.

Both specimens are labeled, "reared in July from CJiorcutis cardinella,

W. D. Kearfoot, No. 60."

SPATHIUS BRUNNERI, new species.

Female.—Length, 2.75 mm.; superficially similar to Spaihius

unifascintus Ashmead from which it may readily bo distinguished by

the better impressed stornauli which are not bounrled below by a

carina; prothorax blackish throughout; first dorsal segment apically

and disk of second doi-sal segment mostly reddish brown; j)j)le por-

tions of logs mostly rather stramineous, the tai-si rather reddish

stramineous, except tip of onychium, claws and empodium which are
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blackish, annulus at base of tibiae almost colorless, rather smoky
whitish; flagel 24-jointed, first and second joints pale and almost

concolorous with the testaceous scape and pedicel; face and mandi-

bles mostly brownish; ovipositor somewhat longer than the abdomen;

otherwise agreeing essentially with the original description of Spathius

unifasciatus Ashmead.
Type-locality.—^Columbia Falls, Montana.

Type.—Cat. No. 14730, U.S.N.M.

Labeled, "No. 8574 Hopk. U. S., from Pissodes species, Josef

Brimner, collector."

Named for Lir. Josef Brunner.

Genus TRIASPIS, Haliday.

Triaspis Haliday, Eiit. Mag., vol. 3, 1835, pp. 123-124.

Many species originally included.

Type.—Sigalphus caudatus Nees, by present designation.

This is the same as Sigalphus of authors not of Latreille which latter

is isogenotypic with Spliaeropyx Illiger.

TRIASPIS PISSODIS, new species.

Female.—Length, 2 mm. ; black and shining or polished ; clypeus

rather coarsely indefinitely punctured; mandibles reddish, blackish

at base and apex; palpi blackish; antennae blackish; flagel 18-

jointed, its joints all longer than thick; tegulse blacldsh; notauli

foveolate; wings almost colorless, with a dark tinge; stigma and costa

blacldsh, veins blackish stramineous; second abscissa of the cubitus

nearly twice as long as the fu"st abscissa of the radius; all coxae black,

fore and mid trochanters blackish; fore femora atramineous, mth
blackish stains, fore tibiae stramineous; mid femora reddish, blackish

above, mid tibiae reddish; hind femora and tibiae reddish, the latter

blackish above; all tarsi mostly blackish; propodeum vaguely

areolated; abdomen with two distinct, curved, transverse furrows

dividing the dorsum into three almost equally long segments, all of

which are longitudinally striated, the striae of the third segment con-

verging toward a median longitudinal smooth or punctured or rough-

ened area, the third segment with its apical edge reflexed so as to form

an apical bounding channel to the segment; exerted portion of

ovipositor approximately two-thirds as long as the abdomen.

Type-locality.—Columbia Falls, Montana.

Type.—Cat. No. 14731, U.S.N.M.

Allotype.—Essentially as in the type even to the number of joints

in the flagel.

The specimens are labeled, '' No. 8573, Hopk. IT. S., ex Pissodes

species, bred specimens, June 1-7, 1911, Josef Brunner, collector."
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TRIASPIS VESTITICIDA, new species.

Female.—Length, 2 iiiiii.; blnck, dypeus rather coarsely but

indefiiiitely sculptured; mandibles testaceous, tipj)e<l with castaneous;

scape somewhat darker than the mandibles but similarly colored;

pedicel brow^nish, flagel ^v^th its firet three joints mostly brownish

the remaining joints black or blackish, the joints near the apex almost

as short as thick; tcgulae blackish; basal two-tliirds of the costa yel-

lowish, rest of costa brownish as is the stigma, remaining veins pale

stramineous, almost colorless; second abscissa of the bubitis virtu-

ally as long as the first abscissa of the radius; legs, including fore

coxse mostly stramineous, mid and hind cox£e mostly brownish;

propodeum mostly smooth and almost polished, the dorsal aspect

separated from the posterior aspect by a transverse angulated carina;

posterior aspect more or less divided into areolaB by oblique carinas;

anterior aspect of first segment with a prominent, rather transverse

carina on each side between the anterior aspect and the rest of the

segment, the same carina being continued down the segment to the

apex as one of the stria?; first and second segments striate, most of

the striae extending to the apex of the segments; tliird striate later-

ally, smooth and highly polished medially; apical edge of tliird

segment sinuate and bordered by a furrow^; ovipositor prominent, the

exerted portion longer than the abdomen; otherwise quite as in the

genotype.

Type-locality.—Department of Piura, Peru.

Type.—C&t. No. 14732, U.S.N.IM.

Allotopotype.—DiiTers from the type chiefly in the 18-jointed

flagel which is blacldsh thi'oughout; in the blacldsh scape and pedicel,

in the joints near the apex being distinctly longer than thick; in the

basal two-tliirds of the costa being brownish; in the darker legs, the

fore coxa) being brownish and the hind tibiae and tarsi infuscated.

Paratopotypes show that the costa in the female may be more or

less yeUo\nsh basally, that the male antennae may be colored as in

the female, and that the males may be only 1.5 mm. long.

Labeled, "roared from Anthonomus vestitus, October and November,

1910, June, 1911, No. 795°36; reared from infested squares and new

bolls, No. 795." All from the type locahty.

TRIASPIS VESTITICIDA var. MINUTISSIMUS, new variety.

Female.—Length, 1.25 mm.; difTei-s from Triaspis vestiticula

Viereck apparently only in the sculjitureless third segment in the

mostly blackish legs, and smaller average size.

Type-locality.—Department of Piura, Peru.

Type.—C&t. No. 14733, U.S.N.M.

Allotype.—Essentially as in the type.
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Labeled, "reared from Anihonomus vestitus, July 1911, C. H. T.

Towiisend, No. 795 °3/."

Paratopotypes labeled, "from infested squares and new boUs,

C. H. T. Townsend, No. 795."

ZELOMORPHIDEA, new subgenus.

This is a subgenus of Zelomovpha Ashmead from wliich it differs

chiefly in the absence of a more or less sinuous foveolate furrow on

the mesopleurse and by the second dorsal segment being longer than

wide. Probably will include all South American species at present

included under Disoplirys Foerster.

Type.—ZelomorpJia (Zelomorpliidea) melanota, new species.

Female.—Length, 10 mm.; agrees with the original description of

Disoplirys opTitlialmica Szepligeti in the lower half of the face including

the malar space being mostly stramineous; in the dorsulum, scutel

and post scutel being mostly black or blackish; in the hind wings

being almost completely and miiformly brownish; in the liind femora

and tibise being more or less reddish and in the areola receiving thfc

costulse before the middle.

Type-locality.—Sapucay, Paraguay.

Type.—Cat. No. 14734, U.S.N.M.

Labeled, "collected August 29, 1901."

ZAMICRODUS, new genus.

Malar line nearly two-thirds the length of the eye, malar space

prolonged downward and backward into an angulate process that has

its edges reflexed and its angle lower than the lower edge of the

clypens, episternum of the prothorax with a tubercle on each side,

pronotum produced on each side into a flattened angular crista,

pronotum mth its sidcus separated into four parts, each of wliich is

bounded by strong carinse, first dorsal abdominal segment virtually

twice as long as wide at apex. Otherwise practically as in BassiiS

Fabricius as represented by (Microdus) Bassus tumidulus (Nees).

Type.—Zamicrodus sensilis, new species.

ZAMICRODUS SENSILIS, new species.

Male.—Length, 10.5 mm.; apparently related to Microdus ocTirosus

Szephgeti from the original description of which it differs in the fore

and mid legs, excepting onychium of mid legs which is blackish, being

stramineous throughout, in the hind coxge and hind trochanters being

concolorous \v4th the thorax, in the uniformly reddish hind femora, in

the basal two-thirds of hind tibise which is brownish, with the apical

tliird blacldsh, in the mostly yellowish wings with the fourth sixth

and apical sixth of the fore wings fuscous as is the apical third and a

large part of the margin of the hind wings; and in the second, third,
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fourth, and base of fifth segments being reddish and more or less

stained with black, tho fu'st segment rather concolorous with tlie

pr(>])odeum and the rest of the abdomen black.

Tijpe-local'dy.—Manaos, Brazil.

Type.~^.ixi. No. 14735, U.S.N.M.

Labeled, "collected by Miss 11. B. Merrill."

Family ICHXEIBIONID/E.

Genus AMORPHOTA (Foerster) Howard.

Amorphotn Foerster, Verb. Naturh. Ver. Preuss. Rheinland, vol. 25, ISGS, p. 151,

no species; Bull. No. 5, Tech. Scr. Div. Ent., U. S. Dept. Agric, 1897, p. 20,

52, fig. 7, one species.

Type.—Amorphota orgyise Howard, first species included.

Congeneric with Anempheres (Foei-ster) Viereck.

Genus ANEMPHERES (Foerster) Viereck.

Anempheres Foerster, Verb. Naturh. Ver. Preuss. Rheinland, vol. 25, 1868

p. 154, no species; Proc. U. S. Nat. Mus., vol. 39, 1911, p. 736, one specie.'.

Type.—Anemplieres diaphanise Viereck. First species included.

Congeneric with AmorpTiota (Foei^ter) Howard and therefore a

synonym of the latter genus.

CAMPOPLEX (ANGITIA) HELLUL.*:, new species.

Female.—Length, 4 mm.; related to (Limmeria) Campoplex

{Angitia) pteroplwrx Ashmead from wliich it may bo distinguished by
the malar line being virtually as long as the mandibles are "tt-ide at

base, by tho entirely blacldsh scape and pedicel, by all coxae being

mostly black, by the fore trochanters being stramineous, by the mid

coxae being reddish, by the areola being distinctly longer than wide,

and by the third, fourth, and fifth, dorsal segments being reddish in

part laterally.

Type-locality.—Santa Ana, California.

Type.—Qa.i. No. 14736, U.S.N.M.

Labeled, "bred from nellula uJidalis, Nov. 10, 190S, H. O. Marsh,

collector, Chittenden No. 1447"^^" Received from the Bm-eau of

Entomology, U. S. Department of Agriculture.

Since describing the above the writer has received a specimen of the

same species labeled, "bred from Plutdla 07nissa? May 13, 1911;

Chittenden No. 2184°°; H. O. Mareh, collector;" Rocky Ford,

Colorado. Compared with a homotyi)c of (Limneria) Angitia ohscura

(Cresson) this specimen dilfers in the scape being blackish beneath, in

the longer malar space, which is approximately as long as the man-

dibles are wide at base, in the hind ocelli being apjiarently a little

nearer to each other than to the occipital carina, in the tdmost vertical
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nervellus, in the blackish hind tibiee with whitish annulus at base and

in the middle and in the abdomen being black or blackish above

except for reddish stains on the sides of the third, fourth, and fifth

segments.
ANISITSIA, new genus.

Carina! line or shortest line from hind ocelli to occipital carina

approximately twice as long as the postocellar line; nervellus ver-

tical, angulate below the middle; propodeum not attaining apex of

hind coxse but surpassing the middle of the same, its spiracles slit

like; second dorsal segment shorter than the first. Related to

Amorphota (Foerster) Howard.

Type.—Campoplex villosus Norton.

Named for Mi'. J. D. Anisits, who discovered this genus in South

America.
(CAMPOPLEX) ANISITSIA BELLULUS var. a. (Dalla Torre).

(ZACHRESTA) ANISITSIA KUKAKENSIS (Ashmead).

(CAMPOPLEX) ANISITSIA VITTICOLLIS (Norton).

ASTERNAULAX, new genus.

Apparently related to (Gabunia) Coccygodes Saussure as described

in Schmiedelvnecht's classification in Genera Insectorum. Compared

with the genotype of Eclithrus Gravenhorst the principal differences

are as follows: Sternauli wanting; areolet pentagonal in position,

with its outer side merely represented by a streak; nervulus almost

as far beyond the basal vein as the second abscissa of the discoidal

vein is long, the latter distinctly shorter than the third; nervellus

antifurcal, broken distinctly below the middle.

Tijpe.—Asternaulax fislcei, new species.

ASTERNAULAX FISKEI, new species.

Female.—Length, 8 mm.; black; first and second joints of palpi

whitish, the remaining joints dark, slaty; flagel 19-jointed, fifth,

sixth, and seventh joints more or less yellowish, all joints distinctly

at least twice as long as thick, the end joint truncated; fore legs

stramineous, excepting the onychium which is blacldsh, inflated portion

of fore tibise rather cylindrical; ixdd legs mostly pale, the tibice and

tarsi more or less darkened ; hind coxse, hind trochanters, and hind

femora reddish, the latter with a blackish band before the whitish

apex; hind tibise and tarsi blackish, the former whitish at base, as

are the liind metatarsi; notauli merely suggested by a slight impres-

sion and difference in sculpture; tubercles stramineous, tegulse and

wing base whitish, costa whitish basally, rest of veins brownish,

stigma blackish except at extreme base where it is whitish, mem-
branous portion of the wings with a brownish tinge, almost colorless;



NO. 1920. NEW BEES AND ICIINEVMON-FLIES—YIERECK. 633

propodoiim rather finely reticulated, with an arcuate basal transverse

carina, the basal area suggested, the second pleural area and angular

area partly defined, otherwise exareolate; first segment almost as

wide at apex as long down the middle, all dorsal segments but the

apical dorsal segment, whitisli along the apical edge; exerted portion

of ovipositor hardly longer than the second segment.

Type-locality.—^Tryon, North Carolina.

Type.—Qui. No. 14737, U.S.N.M.

Labeled, "No. 3033c. Hopk. U. S.; Castanea dentata; W. F. Fiske,

collector."

Named for W. F. Fiske.

Genus BATHYPLECTES ' (Foerster) Szepligetl.

For remarks on this genus, see Paracanidia, page 642.

BENJAMINIA, new genus.

Propodeum apparently not extending to end of or beyond the basal

third of the hind coxse ; hind edge of mesosternum without a process on

each side of mesolcus
;
propodeal spiracles elongate

;
petiole with a fur-

row on each side ; second abscissa of discoidal vein as long as or longer

than the third, nervellus almost vertical, curved, not broken; head not

lenticular, not receding vertically from the hind ocelli ; distance between

hind ocelli and occipital carina distinctly greater than distance

between hind ocelli; areolet wanting; spiracles of first dorsal seg-

ment as near or nearer to the apex than to each other.

T[ipe.—Clmrops fusdpennis Provancher.

Named in honor of Dr. Marcus Benjamin.

Genus CALLIDORA (Foerster) Thomson.

Callidora Foerster, Verh. Naturh. Ver. Preuss. Rheinland, vol. 25, 18G8, p. 157,

no species; Opusc. Ent., 1887, pt. 11, p. 1130, two species.

Type.—Callidora annellata Thompson, by present designation.

(EPHIALTES) CALLIEPHIALTES COMSTOCKI (Cresson).

CAMPOCTONUS, ne^w genus.

Related to Campoplegidea Viereck, see below, from winch it may be

known by the interstitial nervulus, the neither broken nor angulated

nervellus, by the recurrent vein being reccnvod by the areolet at or

beyond the middle, by the presence of a foramin in the hind edge of

the sides of the mesonotum and by the depressed second segment.

Type.—Limnena corrupta Cresson.

CAMPOPLEGIDEA, new genus.

Proposed for Campoplcx Authors, not Gravenhorst.

Type.—Campoplex oxyacanthsc Boio.
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CAMPOLETIDEA, new subgenus.

Related to Callidora (Foerster) Thomson from which it may be

distinguished by the depressed first segment, with the apical half of

the petiole distinctly wider than thick dorso-ventrally and the post

petiole not bulbous. Agrees with Campohtis Foerster as described

in the original except in tlie shape of the abdomen.

Type.—Campoplez (Campoletidea) caradrinx, new species.

CAMPOPLEX (CAMPOLETIDEA) CARADRIN.ffi, new species.

Male.—Length, 8 mm; areolet quadrangular, rather rhomboidal;

fore and mid femora bro^\Tiish stramineous, tibiae and tarsi of fore

and mid legs mostly stramineous, tarsi of mid legs apically with a

fuscous annulus, the onychium mostly fuscous, hind femora reddish

with blacldsh stains, hind tibiae yellowish except an incomplete brown-

ish annulus near the base, a brown longitudinal band down the inner

edge, and the apical third, which latter is mostly blackish, hind tarsi

colored similarly to the middle tarsi except that the dark annulations

are more extensive, involving most of the joints. Otherwise agreeing

well with the original description of (Limneria) Campoplex montanus

(Cresson)

.

Type-locality.—Rocky Ford, Colorado.

Type.—Cat. No. 14958, U.S.N.M.

Labeled, ''bred from Caradrina exigua, June 12, 1910, H. O. Marsh,

collector; Cliittenden No, 1563."

Genus CAMPOLETIS (Foerster) Viereck.

Campohtis Foerster, Verli. Naturli. Ver. Preuss. Rheinland, vol. 25, 1868, p. 157,

no species; Proc. U. S. Nat. Mus., vol. 40, 1911, p. 190, one species.

Type.—Limnerium (Campoletis) prodenix Viereck, first species

included and congeneric with Sagaritis varians Thomson. Thus

Campoletis (Foerster) Viereck becomes synonymous with Sagaritis

Holmgren. In the American representatives of Sagaritis Holmgren

the characteristic production of the clypeus is so poorly developed at

times as to suggest a gradual transition to the type of clypeus found

in most Campoplegini and aside from the clypeus agree best with

Foerster's definition of Campoletis.

Genus CAMPOPLEX Gravenhorst=[OMORGUS (Foerster)
Dalla Torre.]

Campoplex Gravenhorst, Ich. Eur., vol. 3, 1829, p. 453; many species.

Type.—{Ichneumon) Campoplex difformis Gmelin, Gravenhorst, by

designation of Westwood.^

I Intr. Mod. Class Ins., vol. 2, Gen. Syn., 1S40, p. 60,
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CASINARIA SCABRIFORMIS. new species.

Feindle.—Length, 6 ram. ; apparently related to C. scabra Thom-
son; black; scape and pedical yellow beneath, brownish above;
flagel 24-jointed, tho joints as long as or longer than thick, excepting

tliirteenth to nineteenth joints, which are thicker than long; flagel

blackish, becoming reddish brown toward tho tip; labruin yellow;

mandibles yellow except the castaneous tips; palpi whitish; tcgulte,

wing base, fore and mid trochanters yellow; fore and mid coxie red-

dish stramineous, rest of fore legs mostly yellowish or stramineous;

hind coxfe blackish, proximal trochanter of hind legs brownish, dis-

tal trochanter of hind legs yellowi.sh, hind femora reddi.sh, hind

tibine mostly wliitish or pale yellow, infuscatod near the base and at

apex, the apical half reddish beneath, hind tarsi pale basally, dark
apically; wings tinged with brown, costa and stigma dark brown,
veins brownish stramineous; nervellus angulate far below the middle;

propodeum with median and lateral carinas, with transverse carinas

virtually wanting; second dorsal segment apically with a reddi.sh

margin, third dorsal segment with the apical half reddish, remaining

dorsal segments reddish, ventral fold 3'ellowish; sheaths blackish;

ovipositor hardly exserted.

Type-localihj

.

—Castle Rock, Delaware County, Pennsylvania.

Type.—Vat. No. 14738, U.S.N.M.

Labeled, "collected June 1,1902, V. A. E. Daecke."

CHAROPSIMORPHA, new genus.

Habitus as in (Jliarops Holmgren, but related to Eriborus (Foerster)

Schmiedeknecht, from which it may be distinguished by tho head re-

ceding vertically from the hind ocelli, by tho lenticular head, by the

antifurcal or vertical nervellus, by the petiole being without a fossa

on each side near the post petiole, and by the laterally carinate,

bifossulate scutel.

Type.— (Jliarops tibialis Cresson.

(CHAROPS) CHAROPSIMORPHA TIBIALIS APATUR^ (Ashmead).

Charops apaturoe Ashmead shows no tangible difference other than

in color and should, at most, be treated as a race.

Genus CYMATONEURA Kriechbaunier.

Cymatoneura Kriechbaumer, Zeitschr. Hyni. Dip., vol. 1, IWl, p. 22. Two
species.

Type.—OpTiion vndulatus Gravenhorst, by present designation.

Isogenotypic and synonymous with AUocainptus (Foerster) Thomson.
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DAICTIMORPHA, new genus.

Agrees with Foerster's description of Daides Foerster, but, unlike

Daicfes (Foerster) Viereck, this genus belongs to the Hemitelini.

Propodeum with the longitudinal carina wanting or represented at

most by stride, basal and apical transverse carinse salient and com-
plete as in some I\Ie.sostenini.

Type.—Daictiinorpha peruviana, new species.

DAICTIMORPHA PERUVIANA, new species.

Female.—Length, 4 mm.; mostly black and shining; face finely

sculptured, in certain lights showing appressed silvery pubescence;

clypeus mostly smooth and polished; mandibles yellow, with the

apical half mostly dark; palpi yellowish; scape stramineous, facetted

internally, hardly longer than thick, pedicel and first and second

joints of the flagel yellowish; flagel 22-jointed, the joints not before

mentioned brownish, nineteenth to twenty-first joints thicker than

long, the remaining joints longer than thick; thorax black, shining

and mostly finely sculptured; notauli poorly developed, not extend-

ing to the middle of the mesonotum; sternauli extending apparently

three-fourths the way back on the mesopleurse; tubercles, tegulse, and
wing base whitish; wings with a brownish tinge, veins and stigma

brownish to blackishj trochanters whitish; fore and middle coxse

stramineous and whitish, rest of fore and mid legs stramineous;

hind coxae blackish, hind femora brownish, stramineous at apex;

hind tibise and tarsi pale stramineous, with a subbasal and subapical

brownish stain or rudimentary annulus; propodeum more or less

finely sculptured and shining, with poorly developed plicae and striie;

abdomen, finely sculptured, blackish and shining; first segment

wider at base than tliick, the sides of the petiole vertical and carinate

above and below; spiracles of first segment nearer the apex than to

each other; second, third, and fourth, dorsal segments with the apical

edge translucent brownish ; exserted portion of ovipositor approxi-

mately as long as the first segment.

Type-locality.—Department of Piura, Peru.

Type.—^at. No. 14739, U.S.N.M.

Labeled, ''reared from cotton squares July 11, C. H. T. Townsend,

No. 795° 3h."

CAMPOPLEX (DIADEGMA) JAPONICUS, new species.

Answers the description for Hyposoter chrysorrhoeae Viereck, except-

ing as follows:

Male.—Length 5.5 mm. ; malar line about as long as the mandibles

are wide at base, anterior margin of clypeus rather arcuate outwardly,

scape and pedicel blackish, edged with brown or castaneous, greatest

diameter of lateral ocellus a little longer than the ocellocular line,
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lateral occllar lino a littlo longer than p;reatest diameter of lateral

ocellus, postocellar line a littlo more than one and oiio-half times as
long as the lateral ocellar lino; togulas black, hind tibias mostly honey
color, with a subbasal and apical brownish stain, fore and mid coxse
honey color, proxhual trochanters of foro and mid leg.s yellowish,

of hind legs mostly blackish, all femora mostly reddish,

hind coxae black, hind tarsi almost entirely brownish,

sciitel rugulose, dull, costula complete, areolet trapezoi-

dal, its petiole almost wanting, shorter than its shortest

side or the side between recurrent vein and second
transverse cubitus, discocubital vein with the merest
trace of a branch before the middle (see fig. 1);

narrowest part of petiole about one-third as wide as

the postpetiolo, second segment longer than wide at

apex, thyridia hardly fartiier from the lateral edge areolae "of

than spiracles of the same segment and nearlv acrain as
i-ropodeumof

«/ O ^^-^j ^ A M P O P L P X
far from the base as from the lateral edge, their greatest (Diadegma)

diameter about one- fourth as long as the second sc"--
japonicus.

ment is wide at base, spiracle hardly as far as its own width from
the lateral edge of the pigmented plate, third segment about two-
tliirds as long as the preceding segment, abdomen almost entirely

black, plica transparent honey color to translucent brownish.

Type-locality.—Japan.

Type.—Cat. No. 7258, U.S.N.M.

Labeled "Gip. Moth Laboratory 1071, June 21."

EPHIALTES DOLICHOSOMA, new species.

Female.—Length, 13.5 mm.; related to Kplnaltcs planifrons

Thomson, from which it can be distinguished by the triangular,

emarginatc, anterior, edge of the pronotum, by the 3-ellow margin
albng the upper edge of the sides of the prothorax, by the yello^dsh

stramineous fore coxse and fore trochantei"s, by the reddish upper
swelling of the mesopleur^e, by the reddish scutel, by the absence

of medial longituchnal carinas on the propodcum and by the second
dorsal segment being distinctly longer down the middle than >nde
at apex and provided with well impressed oblique furrows.

Type-locality.—Tryon, North Carolina.

Type.—Cat. No. f4740, U.S.N.M.

Labeled, "No. 3075E, Hopk. U. S., Castanca dcntata, W. F. Fiske

collector."

Genus EREMOTYLUS (Foerster) Thomson.
Eremotylus Foerster, Verb. Naturh. Ver. Preuss. Rhcinland, vol. 25, 1868, p.

150, uo species; Opusc. En(. P. 12, p. 1193, 1888, ono species.

Type.—(Anomalon) Eremotylus marginatus (Juiine) Tliomson.

First species included.
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(ATELEUTI) ERIPTERNUS ELONGATUS (Davis).

EXERISTES NUBILIPENNIS, new species.

Female.-—Length, 9.5 mm.; agrees with Exeristes Jiyalinipennis

Viereck, from which it may be separated by the darker wings, the

nervellus which is broken above the middle, and the smooth, highly

polished lateral aspects of the pronotum.

Type locality.—Columbia Falls, Montana.

Type.—Cut. No. 14741, U.S.N.M.

Labeled in the same way as Exeristes Jiyalinipennis Viereck.

EXERISTES HYALINIPENN-IS, new species.

Female.—Length, 9 mm.; of the European species of Exeristes

and allied genera or subgenera this apparently agrees best with

Exeristes rohorator Fabricius, from the typical form of which it may
be distinguished by the smooth, poorly punctured head, thorax

and propodeum; by the nervellus being broken below the middle;

by the reddish and blackish hind femora; by the blacldsh hind

tibiae with strainineous base; by the blackish hind tarsi with the

base of the first segment or metatarsus stramineous; by the black

vaguely punctured abdomen and by the fii'st, dorsal segment being

apparently longer down the middle than wide at apex.

Type-locality.—Columbia Falls, Montana.

Type.—Ctit. No. 14742, U.S.N.M.

Labeled, "No. 8582 Hopk.U. S., from Pissodes species, May 10-15,

1911, Josef Brumier collector."

This species may prove to be only a mutant of Exeristes nubilipennis

Viereck.
FIEBRIGIA, new genus.

Head lenticular; temples along the upper fourth of the eye, ^as

seen in profile, not extending beyond the hind edge of the eye;

mesopleurse with a distinct concavity extending obliquely from the

anterior, superior edge backward and downward. Related to

ZacJiarops Viereck and AmorpJiota (Foerster) Howard.

Type.— Campoplex texanus Ashmead.

CAMPOPLEX (HYPOTHEREUTES) EXIGUAE, new species.

Female.—Length, 5.5 mm.; related to Hypotliereutes geometrse Ash-

mead, from which it may be distinguished as follows: Malar Une

nearly as long as mandibles are wide at base; scape and pedicel

blackish; fore and mid coxas brownish; femora reddish bro-\vn; fore

and mid tarsi brownish stramineous, liind tarsi dark brown, only the

basal joint pale at base, hind, proximal trochanter blacldsh; areola

wider than long; the areopetiolarea similar in outline to the same in

Hyposoter parorgyise Viereck, planate, at least not appreciably con-
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cave; abdomen with the ai)ical half reddish tliroughout, second,

dorsal segment blackish at apex.

Type-locality.—Davis, California.

Type.—Cat. No. 14743, U.S.N.M.
Labeled, "bred from Caradrina exigua Oct. 2G, 190S, Dr. Shaw,

Chittenden No. 2108°°. " Received from the Bureau of Entomology,
United States Department of Agriculture.

Allotype.—Essentially as in the type, apical transverse carina of

propodeum more developed especially between the areola and
petiolarea; areola a])parently longer tlian ^v^dc; abdomen %vith black-

ish stains dorsally on ultimate and penultimate segments.

Labeled, "Santa Ana, Calif., issued Sept. 30, 1908, bred from larva

of Caradrina exigua, Chittenden No. 1418°'." Bureau of Ento-
molog}^, United States Department of Agriculture.

Genus IDECHTHIS (Foerster) Ashmeacl.

As represented l)y IdecJithis patulus, new species, this genus is

apparently related to NotJianomalon Szepligeti from the original

description of which it differs es})ecially in the rather cubical Olesi-

campe like head, in the noncannate scutcl, in the propodeum not
being deeply furrowed and in the second doreal segment being little

shorter than the first. In this genus as represented by /. patulus

Viereck, the second abscissa of the discoidal vein is shorter than the

third, the nervellus is angulated below the middle and antifurcal, the

recurrent vein almost interstitial A\T,th the second transverse cubitus,

and the propodeum areolated, A\-i1h well developeil costulae, and ex-

tending beyond the middle of liind coxse but not to the apex of the

same.
IDECHTHIS PATULUS, new species.

Male.—Length, 11 mm.; black and shining; face rather rugulose;

clypeus with its anterior edge rounded, convex, separated from the

face only by the clypcal foramina, punctured; manchbles yellow, with

reddish teeth and stramineous margins; palpi stramineous; scape and
pedicel ycllowdsh beneath, dark above; flagel 42-jointed, blackish;

dorsulum punctured; fore and mid legs mostly yellowish or yellow;

hind coxae mostly black, tipped with yellow, hind trochanters yellow,

rest of hind legs dark brown, hind femora rather stramineous beneath

;

tegulpe and wing bases yellow; wings with a browniish tinge, veins and

stigma dark brown to blackish; propodeum coarsely sculptured;

areola and petiolarea confluent, the latter transvei-sely ribbed,

spiracularea and second pleural area confluent, the angular area,

third pleural area, and terminal half of petiolarea more or less con-

fluent; petiole nearly cylindrical; post petiole reddish at apex, its

spiracles about one-third as far from each other as from the apical

margin; petiole smooth and shining, feebly punctured; post petiole
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granular and with scattered punctures; second segment granular, its

apical fourth reddish, the thyridia brownish; remaining segments

mostly reddish, blackish down the back.

Type-locality.—San Bernardino, Paraguay.

Type.—Cat. No. 14744, U.S.N.M.

Collected by K. Fiebrig.

Genus MACROPHION Szepligeti.

MacropJiion Szepligeti, Gen. Ins., Fasc. 34, 1905, p. 32, two species.

Type.— MacropJiion ornatus Szepligeti; by present designation.

MESOCHORUS PALLIPES Brischke. var?

Male.—Length, 3.5 mm.; occiput stramineous; third segment
testaceous or stramineous except apically and laterally where it is

more or less brownish, fourth and succeeding segments blackish above

testaceous laterally. Otherwise as in M. pallipes as originally

described.

Labeled, "Europe, Gip. Moth Lab. 1446, 1446 Jn."

MESOCHORUS GRACILIS Brischke. var?

Male.—Length, 2.5 mm.; predominating color blacldsh or stramin-

eous; head stramineous, face sometimes tinged mth reddish, stem-

maticum always blackish; petiole above entirely or almost entirely

black or blackish, segments beyond the second, blackish above, testa-

ceous laterally.

Labeled, "Europe, Gip. Moth Lab. 1216 C. Ap. 25, 28, 29, May 6,

from E. chrysorrJicea."

MESOCHORUS TRISULCATUS, new species.

Female.—Length, 4 mm.; head mostly blackish, orbits, a line

across the face involving the antennal fossae and cylpeus stramineous,

malar space and most of mandibles almost colorless,

whitish, palpi whitish, antennaB brownish diversified

with stramineous ; thorax mostly black, tubercles, tegulse,

lower edge of pronotum, base of wings and nearly all of

legs, stramineous, other edges of pronotum and scutel

more or less, castaneous, claws and apex of apical tar-

sal joint more or less fuscous, hind femora testaceous

apically their tibiae with a fuscous band at base and
apex, propodeum mostly black or blackish, first and

Fig. 2.-MEDIAN second pleural areas confluent, castaneous, the impor-

pROPODEUM°m ^^^^ areolation is best shown in the accompanying fig-

mesochorus ure; petiole mostly black above its lateral edge, emar-
TRisuLCATus.

gij^atc at tlic sphaclcs, postpetiole beyond the spiracles

shorter than rest of petiole, nearly parallel sided and trisulcate,

the dorsum and two sides each being mostly occupied by a
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longitudinal sulcus none of which is bounded by sharp carinae,

postpetiole entirely smooth and polished, apically with a lunate 3el-

lowish margin, second, dorsal segment trapezoidal, narrower at base
than long down the middle, with a median, longitudinal, depressed

area, the lateral edge of the segment elevated over the spiracle so as to

form a kind of hood for the spiracles, basally with a yellowish spot

on each side, otherwise mostly black except for an apical margin and
a triangular, apical area which are stramineous, rest of dorsal seg-

ments stramineous with an apical fuscous band, venter stramineous,

plica whitish, petiole beneath variegated, exserted portion of ovipositor

shorter than the petiole.

Type-locality.—Japan.

Type.~C&t. No. 13088, U.S.N.:M.

Labeled, "Gip. Moth Lab. 3056 Je. 24, Ex. {Glypiapanteles) .*'

MESOSTENUS (MESOSTENUS) VERSICOLOR, new species.

Appears to be related to M. funebrus, M. nuheculator, and M. ater,

of which later it may prover to be the female.

Female.—Length, 8.5 mm.; differs from 21. nuheculator Giraud

as originally described, as follows: Ninth joint above tipped with

whitish, the next three joints entirely whitish above, head black or

blackish except for the inner orbits which have a narrow pale line

adjoining the eyes; tegulae anteriorly yellow, scutel with a yellow

median spot behind the middle, posterior carma of propodeum at

lateral edge produced into a rounded flange, wings uniformly clear,

tinged with fuscous, the veins black or blackish, fourth joint of hind

tarsi yellowish at base, elsewhere brownish.

Type-locality.—Europe.

Type.—C^&t. No. 13079, U.S.N.M.

Labeled, "Gip. Moth Lab. No. 1684 A.'

NEOGREENEIA, new genus.

Closely related to Nototrachys Marshall from which it may be dis-

tinguished by the obliteration of the transverse cubitus, by tlie sub-

discoidal vein being virtually interstitial with the median, the dis-

coidal vein having but two abscissae, the first and third, the second

being crowded out, by the occipital carina being totally effaced in

the middle and by the different habitus.

Type.—Neogreeneia picticomis, new species.

NEOGREENEIA PICTICORNIS, new species.

Female.—Length, 6.5 mm.; head including tlie occiput mostly

black, smooth and polished, front medially produced int<^ a rounded

elevation near the anterior ocellus and with a short, linear, yellow,

orbital mark on each side; face, except laterally, punctured, clypeus

20441°—Proc.N.M. vol. 42—12 41



642 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.42.

with indistinct scattered punctures; anterior edge of the clypeus

truncate, the truncature practically as long as the adjoining sides;

mandibles stramineous, except the tips which are rather castaneous;

scape stramineous, pedicel and first two joints of flagel brownish, rest

of flagel blackish, excepting the eleventh, twelfth, and thirteenth

joints, which are whitish; flagel 20-jointed, the joints longer than

thick; pronotum mostly smooth, polished and castaneous, its dor-

sal aspect rather stramineous; prosternum stramineous with a black-

ish stain laterall}^; rest of thorax more sculptured and mostl}'-

black except the metanotum which is reddish; mesonotum fijiely,

indistinctly punctured, the notauli represented by rather foveolate

impressions; fore and mid legs mostly stramineous, hind legs mostly

brownish to blackish, their coxse with the basal half blackish, and

the apical half reddish; all spurs stramineous; tegulse stramineous;

wings virtually colorless with a dark cast, stigma and veins brownish

to blackish; propodeum reticulated, black except at extreme apex

where it is reddish; abdomen blackish except base and apex of first

segment and the membranous portions which are more or less

stramineous; fourth, dorsal segment blackish at base, elsewhere

rather ochreous; apex of abdomen broadly trimcated, the ovipositor

virtually twice as long as the truncature and rather stramineous,

the sheaths blackish.

Ty2:)e-locality.—Roxhoroi\gli, Pennsylvania.

Type.—Csit. No. 14745, U.S.N.M.

Labeled, ''collected June 19, 1909, Chas. T. Greene."

Named for Mr. Charles T. Greene.

Genus OMORGUS (Foerster), Dalla Torre.

Omorgus Foerster Verh. Naturh. Ver. Preuss. Rheinland, vol. 25, 1868, p. 154,

no species; Cat. Hym. vol. 3, 1901, p. 114, many species.

Type.—Limneria mutahilis Holmgren, by present designation.

Congeneric with Canvpoplex Gravenhorst.

(GLYPTA) OXYRRHEXIS PARVUS (Cresson).

PARACANIDIA, new genus.

Related to Bathyplectes (Foerster) Szepligeti, from which it differs,

especially in the tryphonine habitus, in the laterally carinate scutel,

and in the nervellus being broken, the break existing distinctly below

the middle, being very near the lower end.

Szepligeti in his gruppe Mesochoroidse in the genera Insectorum,

fasc. 114, 1911, makes Bathyplectes Foerster synonymous with the

preoccupied Canidia Holmgren. Of the many species included in the

place just cited, I choose Canidia exigua Gravenhorst as the type for

Bathyplectes Foerster, making the latter genus isogenotypic with the

former. As Bathyplectes Foerster is now definitely established and
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synonymous with Canidia liolmgron, it will replace the laller pn^-

occupied name, in place of Canididla Ashmead.
Regarded as a Mesoleptine this would be allied to Euryproctus

Holmgren.

Type.—Paracanidia elyi, new species.

PARACANIDIA ELYI, new species.

Feinale.—Length, 8 mm.; superficially this recalls Callidora

annellata Thomson, compared with which it differs chiefly in the

better developed head, which is somewhat intermediate between
transverse and cubical, the distance between the hind ocelli being

apparently half the distance between the lateral ocelli and the

occipital carina, in the clypeus, which is nearly three times as wide as

long down the middle, highly polished, and truncated anteriorly, the

truncature apparently as wide as the clypeus is long down the middle;

in the annulus of the flagel, which completely involves joints 10, 11,

12, and 13, partly involves joint 9, and almost entirely covci-s joint 14;

in the clypeus, which is dark brown, becoming castaneous along the

apical edge; in the mandibles, which arc brownish stramineous with

tips and base blackish; in each of the third, fourth, and fifth joints of

the maxillary palpi being longer than the longest joint of the maxillary

palpi in C. annellata Thomson, cylindrical and equal or nearly equal

to each other in length; in the mesopleurne showing a better suggestion

of sternauli at the prepectal carina; in the more completely carinated,

rather compressed scutel; in the interstitial nervulus, in the broken

nervellus, in the sessile areolet; in the rather elongate hind coxae,

which are obviously longer than the greatest length of the meta-

pleuras; in the brownish stramineous wing base and tegula?, in the

brownish stramineous, brownish and blackish fore and mid coxae, in

the blackish hind coxae, which are streaked with reddish, in the

mostly whitish proximal trochanters, in the stramineous to brownish

distal trochanters, in the blacldsh femora, hind tibiae and hind tai-si,

in the brownish stramineous to brownish fore and mid-tibia\ in the

brownish fore and mid-tarsi; in the propodeum not extending

apparently as far as the end of the basal third of the hind coxae, not

being channelled nor so coarsely sculptured, with an acute-angled

basal area with rather weak circumscribing carinae, the basal area

apparently two-thirds the length of the open areola, the areola

apparently two-thirds the length of the petiolarea, middle and lateral

longitudinal areas mostly completely separated from each other and

the median longitudinal areas, the apical transverse carina developed

on each side at the middle of the petiolarea into a rather prominent

lamella; in the mostly polished abdomen with petiole not bulbous at

apex, but gradually dilated, the spiracles a little beyond the middle,

hardly carinate, with a median longitudinal furrow on the apical half
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of the dorsum ; in the spiracles of the second segment being before the

middle and at the end of a lateral furrow, apical fourth of second,

dorsal segment reddish, third, dorsal segment, with nearly all of apical

two-thirds reddish, abdomen from the end of the third segment sub-

cylindrical and blackish with pale margins, hypopygium apparently a

little longer than the pygidium, ovipositor barely cxserted from

between two sheet-like sheaths that are apparently as broad as half

of the vertical diameter of the sixth segment, rounded at apex and

translucent brown.

Type-locality.—East River, Connecticut.

Type.—Cat. No. 14746, U. S.N.M.

Labeled, "collected July, 1910, by Dr. Chas. B. Ely."

(MESOCHORUS) PLECTISCUS PATULUS (Viereck),

(MESOSTENUS) POLYCYRTUS ALBOMACULATUS (Cresson).

(PHYGADEUON) POLYRHEMBIA POLITA (Viereck).

PSEUDOCASINARIA, new genus.

Related to Amorphota (Foerster) Howard, from which it may be

distinguished by the slit-like propodeal spiracles, the apparent I

absence of clypcal foramina, and in having the second abscissa of the

discoidal vein distinctly shorter than the third.

Type.— Casinaria americana Ashmead.

(ANGITIA) SAGARITIS WEBSTERI (Viereck).

SESIOPLEX, new subgenus.

Related to Campoplex Gravenhorst, from which it may be distin-

guished by the depressed first abdominal segment, the petiole of

which is distinctly wider than thick dorso-ventrally, while the post- j

petiole is flattened, not at all bulbous.

Type.—Campoplex (Sesioplex) depressus, new species.

Female.—Length, 5.5 mm. ; scape black throughout; tibias mostly

yellowish, the hind pair colored after the same pattern as in Campo-

letidea caradrinse Viereck, hind tarsi fuscous, first, second, and third

joints yellowish at base, otherwise agreeing closely with the original

description of (Limneria) Campoplex dimidiatus (Cresson)

.

Type-locality.—Louisiana.

Labeled, " parasite on Gelechia gallaesolidaginis, March 25, 1887,

F.M.Webster." Cocoon 7 by 2 mm., rather cylindrical, rounded oflf

at the ends, parchment-like in texture, with some loose silk over the

cocoon proper, which is brownish in color.

STILPUS ANTHOMYIDIPERDA, new species.

Female.—Length, 3.5 mm.; fiagel 14-]ointed; closely resembles

Stilpnus gagates Gravenhorst, from which it may be distinguished by

the first three joints of the antennae being dark brown, the remain-



NO. 1920. NEW BEES AND ICHNEVMOX-FLIEfi—VIERECK. 645

ing joints blackish, by the dark oastaneous togulsE, by tlio faint

outer vein of the areolct, by the innor carinaj of tlio poslpctioJe

convorghig toward the apex and by tlio bulbous abdomen.
Ti/pe-locality.—Clarksville, Tennessee.

Type.—Cat. No. 14747, U.S.N.M.
In the allotopotype the flagel is 17-jointed and the abdomen

depressed, otherwise essentially as in the tj'jje.

A maJe paratopotypo has the tegulas ratlior stramineous.

Labeled, "reared April 26, 29, 1911, from Anthomyids on tcbacco,

S. E. Crumb."

(MESOLEPTUS?) THYSIOTORUS PEREGRINUS (Cresson).

Type-locality.—New Jersey.

(GLYPTA) TOXOPHOROIDES ALBOMARGINATA (Cresson).

TRACHICHNEUMON, new genus.

Related to Stenichneumon Thomson, from wliich it can be distin-

guished by the h^'popygium, being as long as or longer than the pre-

ceding segment, in the rounded nonangulale junction between the

petiole and postpetiole, in the prominently exserted sheaths of the

ovipositor and in the Hoplisinenus like habitus!

l^ype.—Ichneumon conjirmatus Cresson.

TRICHOMMA EPISCHNI.ffi, new species.

Nervellus broken distinctly below the middle.

Female.—Length, 11.5 mm.; differs from the original description

of T. reticulatum Davis, as follows: Ferruginous; interocellar area,

middle of pronotum and anterior edge of dorsulum blacldsh; notauli

represented by a rather WTinkled area; scutel convex, with a carina

on each side; apical third of hind tibiae blackish; wings yellowish

with a dark tinge; abdomen paler than the thorax, the second, dorsal

segment blackish above; ovipositor 4 mm. long.

Ti/pe-locality.—Crows Landing, California.

Type.—Cat. No. 14718, U.S.N.M.

Labeled, "bred from No. 2109°^ Epischnia graniteXla Rag., Dec.

21, 1911, F. A. Hyde collector." Received through the Bureau of

Entomology, United States Department of Agriculture, from F. II.

Chittenden.
TRICHOMMA GRANITELL.*:, new species.

Nervellus broken distinctly below the midtlle.

Male.—Length, 12.5 mm.; dilfers from the original description of

T. reticulatum Davis, as follows: Bhick; face, most of orbits antl mouth

parts, reddish; legs more or less redchsh, the fore and mid legs j)alo,

coxse more or less black, hind tibifo with apical third blackish;

abdomen reddish, except dorsum of second, dorsal segment, apical
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third of fifth, dorsal segment and all of the following, dorsal segments

mostly blackish; otherwise virtually as in the preceding species. 1

Tijpe-locality.—Crows Landing, California.

Type.—Cat. No. 14749, U.S.N.M.

Labeled the same as T. epischnise Viereck and received through

the same channels.

This may j^rove to be the male of the preceding species.

XYLOPHRURIDEA, new genus.

Agrees with Schmiedelaiecht's definition of Xyloplirurus (Foerster)

Schmiedeknecht as given in Genera Insectorum, except that the

manchbles are not gibbose at base, in the short parapsidal furrows

which are indicated only anteriorly, and in the round propodeal

spiracles. The sternauli in this genus are very poorly defined so that

this might be taken to be a Pimpline were it not for the traces of

Cryptine sternauli and the Cryptine habitus.

Type.—XylopTiruridea agrili, new species.

Female.—Length, 8 mm.; flagel 20-jointed; body including most
appendages black or blackish, wings mostly, almost colorless, tinged

with brown, with a brownish, substigmal band and brownish tijjs,

veins brownish and blackish, stigma blackish; basal, transverse carina

present, other carinse virtually wanting, the median, longitudinal

carinas somewhat represented between the basal, transverse carina

and base of propodeum, making an ill circumscribed basal area;

exserted portion of ovipositor hardly half as long as the abdomen.

Type-locality.—French Creek, West Virginia.

Type.—Cvii. No. 14750, U.S.N.M.

The allotype is essentiaUy as in the t}^e except in the 25-jointed

flagel.

Labeled, "reared from Agrilus vittaticolUs, Quaintance No. 7518;

7524, issued April, 1912;" Bureau of Entomology, United States

Department of Agriculture; F. E. Brooks, collector. A female

paratopotype has a whitish annulus to the antennae.

ZACHAROPS, new genus.

Propodeum extending beyond the middle but not to the end of liind

coxae; second segment not longer than the fii'st; distance between liind

ocelh and occipital carina greater than the distance between hind

oceUi; hind edge of mesosternum without a process on each side of

mesolcus; areolet wanting; nervellus postfureal, not broken but

angulate nearly in or above the middle; second abscissa of discoidal

vein as long as or shorter than the third; head lenticular, vertically

recetUng behind lateral ocelh.

Related to Amorpliota (Foerster) Howard.
Type.— Cliarops annulipes Ashmead.
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Genus ZACHRESTA (Foerster) Woldstedt.

Zuchresta Foerstkr, Vcrh. Nuturli. Ver. Treufw Rhcinland, vol. 25, 18G8, ]>. jr>l,

nospeciea.; Bull. Acad. Sci. St. Petorsbourg, vol. 23, 1877, p. -l.'JG (.'«paraU'),

one species.

Type.—Zachresta insignis Woldstedt. First species included.

As represented by ZacJiresta popojfensis Ashmead, this genus agrees

with characters in bold face type in the description of Benjaminia
^'iereck given on page 633 of this paper, but dilfers in the di.stance

between hind ocelli and occipital carina, being equal to or distinctly

less than the distance between the hind ocelli; in having an areolet

which receives the recurrent vein beyond the middle ami in the

spiracles of the first dorsal segment being nearer to each other than

to the apex.

ZAMANSA, new genus.

In having the radial side of the areolet longer than the cubital

side this genus may be said to resemble Mansa Tosquinet, the })r()po-

deum is not sulcate however as in Mansa and has a basal transvei-se

carina as w^ell as a lamella on each side representing the apical trans-

verse cai'ina; spiracles of first abdominal segment nearer to each other

than to the apex, postpctiole with a smooth, shallow furrow on its

anterior half; frontal basin bounded laterally by a prominent carina

that terminates above nearly as far from a lateral ocellus as the latter

is to its fellow^; tliirteenth and most following joints of antennte

broader than long.

Type.— Cryplus aztecus Cresson,

ZASTERNAULAX, new genus.

Apparently related to Idioxenus Foerster, from which as represented

by /. variator Foerster it can readily be distinguished by the complete

sternauli, by the propodeum being longer than the liind coxa; and by
the simple antennae in the male.

Type.—Zasternaulax simplidcomis, new species.

ZASTERNAULAX SIMPLICICORNIS, new species.

Male.—Length, 4.25 mm.; black; clji^eus blackish at base, trans-

versely impressed and brownish beyond; mandibles and palpi stra-

mineous, the former with blackish tips to the teeth; malar line apjjroxi-

mately half as long as the mandibles are wide at base; antennie brown-

ish; flagcl 26-jointed, all joints longer than thick and cylindrical,

exceptmg the apical joint, which is conical, the first joint a little

shorter than the second; tegula) stramineous; wing base yeJlowi.sh;

wings tilmost colorless, stignui blackish, most veins ilark brown to

blackish; legs yellowish, onychium and j)cnultiniato tarsal joint

brownish, hind coxae mostly blackish; areola extending nearly two-
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thirds the length of the propodeum, almost from the base to the

petiolarea as a parallel sided area apparently eight times as long

as wide
;
petiolarea nearly as wide as long and circumscribed by a

distinct carina; petiole parallel sided, planate, aciculate and appar-

ently twice as long as the smooth postpetiole; second, dorsal segment

rather stramineous and compressed apically, third, dorsal segment

corripressed basally and rather stramineous apically, fourth segment

somewhat stramineous apically; ventral segments stramineous along

the sutures.

Type-locality.—Columbia Falls, Montana.

Typ'e.—Ctii. No. 14751, U.S.N.M
Labeled, "No. 8574 Ilopk. U. S., from Pissodes species; Josef

Brunner, collector."
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Model of a Brahmin Temple.

For description see page 649.



MODEL OF A BRAHMTX TEMPLE.

By Immanuel M. Casaxowicz,

Of the United States Xutional Museum.

Made of the bleached pith of the cork tree, each piece having been
cut with a knife and ghied to its j)lace.

The temple proper is a square structure standing on a platform

and surrounded on all sides by a pillared porch or arcade. Inside

the shrine is divided into two chambers; the front is to hold an
altar upon which the offerings of the worehipers are deposited, and
the rear which is to be occupied by the image or symbol of the deity.

The shrine is surmounted by a bower, likewise square in j)lun, rising in

three stories, and crowned with a bulbous dome, set at either end

between an open lotus, the sacred flower of India. The whole termi-

nates in a pinnacle in form of a graceful vase reversed. Tlie tower as

well as the balustrade surrounding it are richly carved. In front of

the sanctuary is a large court inclosed by a colonnade, the entrance

to which is surmounted by an oblong truncated pyramid. The court

as well as the platform of the shrine rest on another broad terrace.

Steps on all four sides lead up both terraces to the court and porch

of the temple. Inside the court and all around outside on the lower

platform are placed vases holding flowei-s and shrubs, while at the

corners in front of the court stand betelnut palms.

Mr. Yv". E. De Riemer, who obtained the model in the Madura dis-

trict of the Madras Presidency, South India, and for many years

lived in India, thinks that, while it was made from a particular tem-

ple, it fairly represents the general type of a Hindu temple devoted

to the service of Siva in southern India.

Architecture is the dominant art of India; sculpture and painting

have been chiefly developed as acessories to it. As India is "the land

of rehgions,'' and the life of its people is in all its aspects governed by

rehgious motives, its art is essentially religious and associated with

buildings dedicated to the service of religion.

None of the arcliitectual and sculi)turul monuments of imj)ortance

which survive in India antedates the third century B. C. In the

early architecture of India wood was almost exclusively emplo^-ed.

Proceedings U. S. National Museum, Vol. 42-No. 1921.
649
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It was about the middle of the third century B. C. that the Buddhists,

under King Asoka, who had raised Buddhism to the position of State

rehgion in India, introduced stone as building material for important

structures. Many features of Hindu arcliitecture point to the general

previous use of wood, being to a large extent imitations of wooden

models.

There does not seem to be any fundamental distinction, from the

point of view of art, between a temple devoted to the worship of

Vislmu or to that of Siva—the two chief gods of the Hindu popula-

tion. It is only by observuig the images or emblems worshiped, or

by reading the mythological stories represented in the sculptures with

which the temple is adorned, that the deity to whom it is dedicated

can be determined.

The essential part of every temple is the shrine or cell called vimana,

m which dwells the god with the attendant priest, and the vestibule

iantarala), which receives the worshipers, with a precedmg porch

{jagamalian) . This actual temple is not always the principal element

in the composition. It is very often of small dimensions and is over-

shadowed by the subsidiary parts, such as courts, gateways, tanks,

dwellings for the priests, and numerous other buildings designed for

the convenience of the pilgrims, or for the purpose of producing the

impression of mass and dignity. The Hindu temple is not designed

to serve as a meetmg place of worshipers for the recital of common
prayers, or the performance of a public ritual. The Bralimin cult

is not congregational, but individual. The worshiper walks round

the temple a set number of times, always with his right side next

to it, then enters the front chamber, rings a bell to call the attention

of the god, presents his offermgs of flowers, fruit, rice, etc., either

makes a prostration or raises his hands to his forehead, mutters his

inaudible short prayer, gets a ghmpse of the god, and leaves.

The general characteristics more or less common to all Hindu

styles are the pyramidal stepping of the dominant parts and the

placing of temples on platforms or terraces, features which may
have been borrowed from Babylonia by way of Persia. The dome
is horizontal, taldng a form more or less conical or pointed, and its

decoration is usually likewise horizontal; that is, the ornaments are

ranged in concentric rings, one above the other, instead of being

disposed in vertical ribs as in Roman or Gothic vaults. The same

motive, moreover, is often indefinitely repeated, representing, as it

were, miniatures of the tower or some other part which it decorates.

To these features may be added a predilection for mmute and pro-

fuse ornament, consisting almost exclusively of sculpture and carv-

ing. "Wliat the Hindu architect craved for," says Ferguson,* the

' James Ferguson, History of Indian and Eastern Architecture, revised and edited with additions by-

James Burgess and R, Phene Spiers, London, 1910, p. 352.
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groat authority on tho arcliitectiiro of India, "was a plaro to dis-

play his powers of ornamentation, and he thought he accomphshed
all his art demanded when he covered every part of a building with
the most elaborate and most difficult designs he could invent." The
differences either in form or })lan of Hindu temples, as illustrated by
extant buildings, answer rather geographical and racial divisions

than variations of creed, and there are accordingly distinguished

three leading styles:

1. The northern, in vogue in the vast region between the Hima-
layan and Vindhyan Mountains. It is also called the Indo-Aiyan
style, because in those parts of India the people are generally kuo^v^l

as Aiyans and speak dialects derived from the Sanskrit language.

2. The Chalukyan style, so called tifter the dynasty which reigned

from the sixth to the tenth century A. D. over most of the Dekkan.
It is therefore also called the Dekkan style, and is applied to the

architecture of the broad zone,between the Narbadda and Kistnah
Rivers in Central India.

3. The Dravidian style, in southern India, the territory nearly

identical with the Madras Presidency, which is inhabited by peoples

speaking Dravidian tongues.

1. The northern or Indo-Aryan style. Its main characteristic

is the bulging curved tower over the shrine, tapering upward and

crowned with the amalaka, so called from its supposed resemblance

to a fruit of that name (Phyllanthus emhlica), but which appears

more like a melon or large gourd (as seen in the dome of the model).

The square plan of the shrine is often rendered slightly cruciform by
the addition of slender rectangular projections in the center of each

facade. This stjde, in one variety or another, has prevailed in

North India from the sixth century A. D. to the present. The iinest

examples are assigned to the period between 950 and 1200 A. D.,

and the temple of Bhuvaneswar in Orissa, dating from G50 A. D.,

is considered one of the landmarks of this style.

2. The Chalukyan style. The shrine is polygonal, star shaped in

plan with stepped conical, rather low roof and vaselike ornament

crownuig the summit. Sometimes two or even three shrines are

grouped round a central hall and connected bv a common porch.

"The Chahikyan temples," says Ferguson, "are throughout the

most elegant forms of Hindu art, and those wiiich will best stand

comparison with European examples." ' Nothing surpasses the

riclmess and eletrance of the decoration of the Chahikvan temples.

The most magnificent example of the Chaluk^'an style is the temple

of Iluilabid in Mysore, dating from the thirteentii century A. I).

though, owing to the upheaval of the Mohammediiii invasion in

1310 A. D., it remained uufbiished. It is a double temple, deilieated

I James Ferguson, History of Architecture in all Countries, vol. 2, p. 648. Loudon, 1S67.
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to Vishnu and Siva, respectively. Its dimensions may roughly be

stated as 200 feet square all over, including the subsidiary extension,

while the temple proper is 160 by 122 feet. It is constructed of

indurated potstone of volcanic origin, and stands on a terrace, 6 feet

in height, and paved with large slabs. On the base of the building

is a frieze 710 feet in length,^ adorned with 2,000 elephants, most of

them with riders and trappings. Above them is a frieze of sardalas

or conventional lions. Then comes a scroll pattern of great beauty.

Over which is a bas-relief with scenes and incidents from the Ramay-
ana epic. Then comes celestial beasts and birds, with groups from

human life. Then a cornice with a rail divided into panels, each

containing two figures. Over this, to the right and left, are windows

formed by elaborately pierced slabs, while the center is occupied by
a frieze 5 feet 6 mches high and 400 feet long, depicting repeatedly

the incarnations of Vishnu, dancing girls, Siva with his consort

Parvati upon his knees and Brahma, the third member of the great

Brahmin triad or trimurti of gods.

3. The Dravidian style. The temples of this style are the largest

and the most numerous in India. "The Dravidian is the most

extensive style. There are perhaps more cubic feet of masonry in

buildings of this style than of all the other styles of India put

together." ^ This is perhaps due to the circumstance that the

iconoclastic zeal of the Mohammedans did not overwhelm the south

to the same extent as the other parts of India. The shrine of a

Dravidian temple is square in plan and decorated with pilasters and

niches. The tower surmounting it is pyramidal and always stepped

or storied, terminating in a small dome. Preceding the door leading

to the shrine is a hall, mantapa, or two such. The temple invariably

stands within a rectanguhxr inclosure with great pyramidal gateways,

called gopuras. These gopuras are in general design like the towers

over the shrine, excepting that they are twice as wide as deep,

forming a truncated pyramid (like that of tlie model). Frequently

they are more imposing than the temples themselves. Some temples

have several such inclosures, each with its gateways. Another

distinguishmg feature of the Dravidian temple is the pillared halls,

called choultries, which occupy the spaces between the various

inclosures. They range in size from a small pavilion on four columns

to a magnificent "hall of a thousand pillars." These pillars are often

of close-loiit granite and covered with sculptures from base to capital

in a way that in most instances no two are exactly alike. These

halls serve various purposes, as porches for the convenience of pil-

grims, halls of ceremony, etc.

• The frieze of the Parthenon is not quite 525 feet long.

2 History of Architecture in all Countries, vol. 2, p. 548.
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The temple at Tanjore, in Mysore, is considered as tlio oldest and
best preserved example of Dravidian art. It probably belongs to the

tenth century A. D., and was dedicated to Siva. It stands in a
courtyard of 500 by 250 feet. The base of the shrine is S2 feet square,

and is in two stories. Above this rises the pyramidal tower through

13 stories to a height of 190 feet, crowned with a dome said to consist

of a single stone. But for vastness of dimensions it is surpassed by
the unfmished Vishnu temple at Seringam, near Trichinopoly. It

stands with its gilded dome, holding an image of the god, in the

center of 7 inclosures, which are crowned with 16 gate pyramids.

The outer mclosure extends 2,865 by 2,520 feet. The gi-eat j)illared

hall measures 500 by 138 feet, resting on 953 columns, each of a

single block of granite and all carved more or less elaborately.

While the pyramidal tower recalls the terraced temple towers of

Babylonia (a model of which is likewise in the United States National

Musuem), the pyramidal gatewa^^s, or gopuras, suggest tlio pylons,

or doorways with their massive towers which led to the forecourt

of the Egyptian temples, and the hall of columns, or choultrie, answers

the Egyptian hypostyle hall, so called from its covered colonnade

which, like its Hindu counterpart, was used for processions and other

ceremonies, and behind which stood the small shrine in which the

god dwelt.





NOTE ON THE GENERIC NMIE SAFOLE, REPLACING BOU-
LENGERINA, FOR A GENUS OF KUHLIID FISHES.

By David Starr Jordan,

Of Stanford University, California.

In our recent paper on the Sparoid fishes of Japan * Jordan and
Thonij^son have adopted the generic name Bovlengerimi. Fowler^

for the genus which contains the marine Kuhliidse. Dr. Leonhard

Stejneger calls my attention to tlie fact that the name Bmihngerina

was applied by Dr. Louis DoUo ^ to a genus of snakes. The genus

of fishes is thus left without a name. It may be called Safole.

This is the vernacular name in Samoa of SafoU tseniura, which

species (Dules txniurus Cuvier and Valenciennes) may be taken as

the type of the genus.

Safole, in vSamoan, corresponds to the Hawaiian name Ahole-hole,

applied to Safole sandvicensis.

1 Proc. U. S. Nat. Mus., vol. 41, 1912, p. 522.

' Proc. Acad. Nat. Sci. I'hila., 1906, p. 512.

» Bull. Mns. Roy. Nat. Hist. Bclgique, vol. 4, ISSfi, p. l.W.
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Pscltodes crumei 610

Pscudanart a hcterochroa GO

PseudaiUhias vcnator 414

Pseudapan teles etiellae 627

Pscudarius arius 594

Pseudoblcnnius argenteus 433

japonicus 433

mannoratus 433

iwrcoidcs 432

Pseudocasinaria 644

Pseudooreobotra occUata 470

Pseudogobic esocinus 404

Pseudolabrus gracilis 420

japonicus 420

Pseudorhombus arsius 439

cinnamoineus 438, 439

malayanus 610

mistakias 438

ocellifer 438

oligodon 438, 439

Pseudoscarus cantori oos

ri\iilatus 608

viridis 60S

Pseudosclfena anaeus 606

plagiostoma 606

Pe^udotalara lateralis 100

pseudophile 100

Pseudovipsania melanois 98

Psiloconchoid t)elecypod 383

Pterinea laxata 393

lineata 381

mainensis 381

(Pteronitella?) incuTTata 381

radialis 381

Pterogobius elapoides 443

vtrgo ». 443

Ptcrois lunulata 428

PterophrjTie histrio 4.50

Pteroplatea japoriica 401

Pterothrissus gLssu 402

Pygosteus tymensis 408

Pyrausta dilecticolor 103

fut ilalis 627

Racheospila manostigma 91

Rachycentron canadus 598

Radclifle, Lewis, New pwdiculafo fishes from

the I'hilii)pino Islands

and contiguous waters . .

.

199

and Hugh M. Smith, De-

scription of a new family

of poiliculate fishes from

Celebes 579

Page.
Raja moerdervoortJ

. 401

Ransom, Brayton Howard, and Maurice C.

Hall, A now nematode, Osl/'rtasia bullosa,

parasiticin the alimentary tract of sheep... 176

Rehn, James \. O., Notes on African orthop-

tera of the families Mantidie and Phasmida;
In the U. S. National Museum, with descrip-

tions of new species 451

Rcnsselaeria mainensis 381

Reophax horrida 229

Rhtcscna defecta 79

Rhinochimaora paciflea 232

Rhinoliparis barbulifer 379

Rhinoplagiisia japonica 441

Rhizocrinus rawsonii 195, 196

welx<ri 196, 197

Rhynchobatus dijiddonsis 586

lac vis 586

Riccia 184

Richardson, Harriet, Description of a new iso-

pod crustacean be-

longing to the genus

Livoneca from the At-

lantic coast of Panama 173

Descript ion of a new spe-

cies of isopod belong-

ing to the genus Ap-
seudos from Ecuador . 583

Description of a new
species of isopod of the

genus Cleantis from

Japan 27

Description of a new
species of the i.sopod

genus Cassidinidea

from Mexico 107

Descript ion of a new ter-

restrial isopod belong-

ing to the genus Cu-

baris from Panama... 477

Descriptions of two new
parasitic isopods be-

longing to the genera

Palnegygo and Probo-

pyrus from Panama . . 521

Marino and terrestrial

isopods from Jamaica . 1 87

Richardsonius hakuensis 404

Rikuzcnius pinetorum 429

Rissoa doliolum 262

Rocinola signata 1S9

Roemcria capuliformis 391

Roe^elia pedanta 94

Rothschildia lichtenba 46

Rotifers, instruct ions for collecting and fixing. ISl

Rudarins ercodcs 423

Saccorhiza ramosa 229

Safole, note on the generic name 655

sandvicensis .'.— 655

twniura 497, 655

Sagarit is \-arians 634

Salanx microdon 408

Salarias andersoni 448, 618

caudolincat us 609

lineatus 448,618,610

mannoratus 000
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Salarias muscarus 519

natalis 609

quadricomis 448,519,609

rivulatus 519

sinuosus 519

tanegasasimsc 448

tridactylus 609

Salassia carinata 263

Sairdinella zunasi 402

Satrapodes dosca 66

Saurida argyrophanes 403, 489

gracilis 489

tumbil 592

Sayonara satsumaj 414

Scaeops grandisquama 438

Scalpellum stearnsii 293

Scartichthys cnosimrc 519

Scarus caeruleus 188

Schizura doseppa 81

Sciaena mitsukiirii 416

schlegeli 416

Scolopsis bilineata 500

bimaculatus 605

canccllata 500

taeniopterus 605

margaritifer . 605

Scomber brachysoma 602

chrysozonus 602

cordyla 598

japonicus 410

kanagurta 602

loo 602

microlepidotus 602

moluceensis 602

neglectus 602

reani 602

rottleri 598

scombrus 602

Scomberoides lysan 601

sanctipetri 496, 601

tol 601

Scomberomorus commersonii 603

guttatus 603

interruptus 603

kuhlii 603

lineolatus 603

Scombroides orientalis 411

Scombrops boops 412

Scorpajna cirrhosa 428

flmbriata 428

kagoshimana 428

onaria 423

ScorpLcnopsis gibbosa 512

Scyris indicus 600

Sebastichthys clcgans 427

mitsukurii 427

nivosus 427

pachycephalus 427

trlvattus 427

VTilpes 427

Sebastisciis albofascialiis 427

marmoratus 427

Sebastodes fuscescens 427

inermis 425, 426

introniger 427

itinus 425

iracimdus 426
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Sebastodes joyneri 426

steindachneri 425

taczanowskii 425

tanakae 427

tokionis 425, 426

ventricosus 426

Sobastolobus macrochir 425

Sebastopsis guamensis 512

Selar kuhlii 599

malam 600

Sematoneura denticosella 105

Semicossyphus reticulatus 420

Semyra eucharista 95

Seriola aureovittata 411

purpurascens 411

Sesia scitula 146

Sesioplex 644

Sigalphus caudatus 628

Siganus corallinus 511,607

fuscescens 423, 511

guttatus 607

javus 607

lineatus 511

marmoratus 511

punctatus 511

rostratus 511

tetrazonus 511

virgatus 511, 607

Sillago japon ica 417

parvisquamis 417

sihama 607

Silurian mollusca from Maine 381

Simyra unifacta 61

Siphostoma yoshi 407

Sirembo imberbis 450

Sladenia gardincri 199

remiger 199

Smillum horridum 291

poUicipedoides 292

Scorpio 292

Smith, Hugh M., The chimreroid fishes of the

Philippine Islands with

description of a new
species 231

and Lewis Radclifle, De-

scription of a new family

of pediculate fishes from

Celebes 579

Snyder, John Otterbein, Japanese shore fishes

collected by the

United States Bu-

reau of Fisheries

steamer Albatross

expedition of 1906 399

The fishes of Okin-

awa, one of the

Riu Kiu Islands. 4S7

Solea zebrina 611

Sparisoma abildgaardi 190

viride 188

Spams aries 415

datnia 606

latus 415

schlegeli 500

Spathius bnuineri 627

unifasciatus 628

Sphaeroma crenulatum 191
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257

Sphoroides alboplumbeus 424

chrysops 425

exascurus 424

niphobles 425

ocellatus 512

pardalis 424

spadiccus 424

stictonotus 424

Sphodromantis lineola 459

Sphyrsena barraaida 188

commersoni 495

japonica 409

jello 596

obtusata 495, 596

pinguis 409

Sphjrna blochii 611

zygana 401, 587, 611

Squalus mitsukurii 401

Squat ina japonica 401

Staphylus litus 44

Stauropus altematiis 146

Stegostoma tigrinum 489

Steirastoma depressum 620

Stenopyga extera 457

Stereolepis ischinagi 413

Stethojulis axillaris 420, 506

bandanensis 506

casturi 506

kalosoma 420

phekadopleura 420, 506

strigiventer 420,507

zatima 420

Stibadium raglena 6S

Stilpus anthomyidipcrda 644

Stiria ischune 70

mouris 70

rugifrons 70

sisaya 70

sulphurea 70

Stiriodes condistica 71

nepotica 71

Stolophorus commersonii 592

japonicus , 402

tri 592

Streptotrochus 394

carinatus 395, 396

ione 395, 396

mercurius 394

regiilaris 395

sulcatus 396

Stromateus sinensis 604

Swiftlet, a revision of the forms of (the ediblc-

nest) 11

Sylepta derogata 151

Sympiesis comperei 9

Synanceja verrucosa 512

Synchiropus ocellatus 517

Syngnathus schlegeli 407

yoshi 407

Synodus japonicus 403, 489

Taius tumifrons 415

Tanais duhius 187

Tarache intorposita 76

vittamargo 76

20441°—Proc.N.M.vol.42—12 43

Pace.
Tarachodes dissimulator 4.'53

dives 452

perloides 452

pilosipes 453

wemcri 452
Taragama dorsalis 140
Tclenomus colemani 2

compere! 1

Temple, Brahmin, model of 649
Tenodera superstitiosa , 457

Terapon jarbua SCO
Tetracis pagonaria 88
Tetraodon hispidus 612

lunaris 611

oblongus All

Tetrastichus colemani 8

echthnis 8

ophiusa? 8

philippincnsis 8

Thalassoma amblycepbalus 508

cupido 421

dorsale aoR

guntheri .508

Janseni 508

lutescens soe

neanis 508

umbrostigma 508

Thalliurus chlorurus 509

Thaumat ichthyidap 579

Thaumatichthys 579

pagidostomus 580

Thecestemus albidus 170

Thecla greppa 42

philjnna 42

primno 41

primnoza 41

zenaida 42

Theopompa nebulosa 451

Therapon jarbua fi05

oxyrhynchus 415

puta 605

servus 415

Iheraps 605

Therina ascolia 88

calidaria 88

Thorybes thedea 43

Thracides uridon 43

Thrissa hamiltonii 592

Thysanophrys crocodilus 434. 512

japonicus 434

macrolepis 434

mecrdervoortii 434

spinosus 434

Tilesina gibbosa 435

Tischeria malifoliella 140

Tortrix fumiferana 139.142.149

Toxoprion 31.36

Trachichneumon 645

Trachinocephalus myops 403

Traohurops cnimenophitralma 49«

Trachunis japonicus 411

Trachyrhamphus serratus 40B

Trematopygus fusculosus 151
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' Triacanthus blochii 611

brevirostris 423, 611

nieuliofii 611

Triakis scyllium 400

Triaspis pissodis 628

vestiticida 629

var. minutissimus 629

Trichiurus haumela 411, 496, 603, 604

japonicus 411

leptums 603, 604

muticus 603, 604

nitens 604

Trichomma epischniae 645,646

granitellae 645

reticulatum 645

Trichopodus trichopterus 607

Tridentiger bifasciatiis 444

bucco 444

Trismegistus owstoni 358

Trochosphaera 181

Trochus Incisus 394

lundgreni 394

Trullaltina 441,517

Trygodes simplicissima 88

Trygon pastinacoides 588

uamacoides 588

uarnak 588, 611

Turbonilla (Chemnitzia) clarinda 264

(Mormula) ambusta 273

scammonensis 272

(Pyrgiscus) callimene 271

castanella 271

grippi 270

tenicula 272

(Pyrgolampros) chocolate, 268

gloriosa 268

halistrepta 270

keepi 269

macouni 268

painei 269

pesa 269,270

rinella 270

talma 267

taylori 267

(Stxioturbonilla) attrita 265

bakeri 265

cookeana 266

dinora 264

dracona 266

encella 265

gracilior 267

nlcholsi 266

serrae 266

steamsi 265

Tylodes cladotrichis 169

Tylosurus anastomella 409

giganteus 409, 494

Umbrlna macroptera 606

russellii 607

Upeneoides bensasi 416, 503

sulphureus 416

tragula 416

tragulus 503

vittatus 503
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Upeneus barberinoides 501

barberinus 501

chryserydros 502

cyclostomus 502

indicus 502

Upeneus moana 501

pleurospilos 502

pleurostigma 503

pleurotariia 501

sulphureus 607

sundaicus 607

tragula 607

vittatus : 607

Uranoscopas bicinctus 446

japonicus 446

Urocampus rikuzenius 408

Urolophus fuscus 401

Vampyressa minuta 25

pusilla 25

Vampyrops helleri 25

Variola flavimarginata 498

louti 497

Vellitor centropomus 434

Verasper moseri 439

variegatus 439

Verruca albatrossiana 292

intexta 292

kcehleri 293

nexa 293

Viereok, H. L., Contributions to our knowl-

edge of bees and Ichneu-

mon-flies, including the de-

scriptions of twenty-one

new genera and fifty-seven

new species of Ichneumon-

flies -• 613

Descriptions of five new ge-

nera and twenty-six new
species of Ichneumon-flies.

.

139

VipsopbobetBon denderia 98

Wasps, descriptions of certain species of 257

Weed, Alfred C, and Barton A. Bean, Notes

on a collection of fishes from Java, made by

Owen Bryant and William Palmer in 1909,

with description of a new species 587

Weevils, notes and descriptions of some 155

Williams, Henry Shaler, Some new mollusca

from the Silurian formations of Washing-

ton County, Maine 38t

Wilson, Charles Branch, Descriptions of new
species of parasitic copepods in the collec-

tions of the United States National Museum 233

Worm, a new discodrilid, from Colorado 481

Xenisthmus proriger 515

Xenosomina 161

Xesurus scalprum 423

Xylophruridea 646

agrili 646

Xystaema erythrourum 416

Xystrias grigorjewi 439

Zacales bryope 447

Zacco platypus 404

temmincki 404

Zacharops 646

Zachresta insignis 746
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Zamaosa O47

Zamesochonis 152

orientalis ] 52
Zamicrodus 630

senailis 630
Zastcmaulax C47

siinplicicornis G47
Zebrias japooicus 440 51

7

zebrinus 44O

Page.
Zclomorpha(Zolomorphidoa)meIanota 630
Zclomorphidoa 630
Zenarchoptorus buffonis 595

diapar 595
Zeus gallus q^q
Zozcra hilpendorfl ^(^
Zoarchiaa venodcus 449
Zonogobius boreus 442

semidoliatus 442,615
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